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Welcome to PRImUS 2010!

It is with great pleasure that I welcome you to the first Primary Care Musculoskeletal Research Congress (PRIMUS), 
Rotterdam, the Netherlands, 2010.

Worldwide millions of people are affected by musculoskeletal disorders. This includes regional or short-lasting 
musculoskeletal pain problems, but also chronic disorders such as osteoarthritis and rheumatoid arthritis. Musculoskeletal 
pain is the most common cause of activity limitations and disability, and it is one of the largest reasons for loss of 
productivity at work. Musculoskeletal pain increases with age, and given the fact that populations are ageing, it is the 
main reason for the increasing number of older people who will become dependent on health and social care in the next 
25 year. Most people with pain are managed in primary care, and this group of conditions is the most frequent reason 
for encounter in general practice. In order to optimise management decisions in primary care many research activities 
are being undertaken at various centres around the world. 

Until recently, there was no focused platform where researchers and clinicians involved in primary care research on 
musculoskeletal disorders in primary care could meet. The purpose of PRIMUS is to present and discuss the current 
state of the art and the underlying evidence of the management of musculoskeletal disorders in primary care. The last 
decade substantial progress has been achieved in our knowledge of the clinical course and the value of diagnostic and 
therapeutic interventions for a range of musculoskeletal disorders. But where exactly do we stand today, what are the 
blind spots in our knowledge, what are the new research findings and what are the most promising research ideas for 
the coming years?

PRIMUS brings together researchers and clinicians active in the field of musculoskeletal disorders in primary care. 
The audience is multidisciplinary and includes researchers and clinicians with various backgrounds such as general 
practitioners, physiotherapists, manual therapists, chiropractors, psychologists, epidemiologists, health scientists and 
health economists, rheumatologists, sports physicians, orthopaedic and neurosurgeons and rehabilitation physicians.  

I invite you to make full use of the opportunity to meet with (new) colleagues and discuss our current insights in the 
research and management of musculoskeletal disorders. A wide range of musculoskeletal disorders relevant for primary 
are included in the programme. This includes the disorders with a high prevalence or incidence such as low back pain, 
neck pain, shoulder pain, osteoarthritis of the knee, hip, but also osteoporosis and related topics such as falls in the 
elderly. The focus is as well on acute and chronic pain and could be local or a widespread pain syndrome. To what extent 
are these disorders unique and what do they have in common?

The programme consists of plenary lectures by internationally well recognized researchers, oral and poster presentations 
of selected abstracts and interactive workshops. Before and after these activities there is ample opportunity to meet old 
en new friends.

On behalf of the international- and local organising committee I wish you a very warm welcome and a very fruitful 
congress!

Bart Koes
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PRogRam moNDay octobeR 11, 2010

PRImary care mUSculoskeletal Research congress

08.30 hrs Registration
10.15 hrs Welcome & Introduction • Prof.dr. Bart Koes
10.30 hrs Plenary Session: major musculoskeletal Disorders I
 Chairman Prof.dr. Bart Koes
 
 Epidemiology of pain • Prof. Danielle van der Windt

 New developments in diagnosis and treatment of low back pain • Prof. Chris Maher

 Improving the preventions and management of osteoarthritis • Prof. dr. Sita Bierma-Zeinstra

12.00 hrs Lunch
13.15 hrs thematic parallel sessions

 low back pain (1) 
 Room: Hudig zaal
 Chairman prof.dr. Maurits van Tulder

 -  Long-term (10 year) associations between physical load and chronic low back pain – the Doetinchem 
Cohort Study • Sandra van Oostrom

 -  Screening to identify patients with long lasting chronic low back pain for more detailed psychological 
assessment • Adri Apeldoorn

 -  Manipulative therapy and clinical prediction criteria in treatment of acute nonspecific low back pain  
• Hank Hallegraef

 -  Injection therapy and denervation procedures for chronic low-back pain: a systematic review • Nicholas 
Henschke

 -  Guideline-endorsed treatments for low back pain – they may be effective but are they cost-effective?  
• Christine Lin

 osteoarthritis 
 Room: Schadee zaal
 Chairman Prof. dr. Sita Bierma-Zeinstra

 -  Statin use is associated with reduced incidence and progression of knee osteoarthritis • Stefan 
Clockaerts

 -  Changed biomechanics of lower extremities in obese individuals: a possible role in development of 
osteoarthritis • Jos Runhaar

 -  Clinical sub-groups of hand osteoarthritis in community-dwelling older adults: a comparison of hand 
function and self-reported general practitioner consultation • Elaine Nicholls

 -  The course of hip osteoarthritis symptoms over 2 years and the prognostic factors for deterioration of 
complaints • Rianne Rozendaal

 -  Conservative treatment in osteoarthritis: development of a stepped model of care • Agnes Smink

 Prognosis & prediction models 
 Room: van Beuningen zaal
 Chairman Prof. Gary Macfarlane

 -   Factors related to seeking health care among adolescents with musculoskeletal pain • Markus 
Paananen

 -  The Clinical Course of Transient Synovitis in Children. A Systematic Literature Review • Sylvana Asche
 -  Course and prognostic factors regarding sciatica in primary care: a 3 year follow-up study • Pim 

Luijsterburg
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 -   Risk factors for sustained pelvic girdle pain three months postpartum• Nina Vøllestad
 -   Clinical prediction rules to select treatment for musculoskeletal conditions are based on limited 

evidence • Tasha Stanton

14.30 hrs Break
14.45 hrs Poster sessions
 Room: Willem Burger Foyer
 
 -   Low Back Pain & sciatica • Chairman Dr. Dan Cherkin
 -   Diagnosis and classification & Treatment of Musculoskeletal Disorders • Chairman Prof. Jean-François 

Chenot
 -   Workrelated Musculoskeletal disorders & Low Back Pain & sciatica • Dr. Antti Malmivaara
 -   Regional Pain Syndromes & Cost-effectiveness of interventions • Chairman Prof.dr. Lieven Danneels

16.00 hrs Plenary session: major musculoskeletal disorders II
 Chairman Prof. Danielle van der Windt
 
 Shoulder pain: a model for other regional pain syndromes? • Prof. Elaine Hay
 Management of Osteoporosis in primary care. What are the Challenges? • Prof. Cyrus Cooper

17.00 hrs Closing
18.30 hrs Welcome reception

PRogRam PoSteR SeSSIoNS Day 1, 11th octobeR 2010

14.45 hrs Poster sessions
Room: Willem Burger Foyer

low back Pain & sciatica
Chairman Dr. Dan Cherkin

booth Nr Name title Poster 
1A 1 Wingerden, Jan-Paul   -  Effective treatment of chronic low back pain: merging motor control 

education and behavioural principles.
1A 2 Van der Windt -  Clinical outcomes of sickness certification for back pain.
1A 3 Oliveira, Vinicius  -  The effect of lumbar posture on transversus abdominus recruitment 

during an isometric leg task.
1A 4 Huijnen Ivan  -  Explaining disability and diminished quality of life; the role of self-

discrepancies on activity-related behavior in patients with chronic low 
back pain.

1B 5 Lamb Sarah  -  Group cognitive behavioural treatment for low back pain in primary care. 
Extended follow up of the Back Skills Training Trial.

1B 6 Rasmussen Barr, Eva  -  Factors predicting clinical outcome 12 and 36 months after an exercise 
intervention for recurrent low-back pain.

1B 7 Ridder Eline de  -  Evaluation of the posterior muscle chain activity during frequently used 
extension exercises: via muscle functional magnetic resonance imaging 
(mfMRi) and surface electromyography (sEMG).

1B 8 Verkerk Karin  -  Prognostic factors for recovery in chronic non-specific low back pain: a 
systematic review.

1B 9 Wormgoor Marjon -  Impact of an educational approach towards back pain on LBP-beliefs.

Diagnosis and classification & treatment of musculoskeletal Disorders
Chairman Prof. Jean-François Chenot

booth Nr. Name title Poster
2A 10 Kastelein, Marlous -  Assessing medial collateral ligament knee lesions in general practice
2A 11 Sloothaak Johan  -  Reliability of triggerpoint assessment of chronic low back pain patients 

based on the sharp type pain sensation: A diagnostic accuracy study.
2A 12 Stochkendahl M.J.   -  Examination of musculoskeletal chest pain – An interobserver reliability 

study.
2A 13 Cote -  Patterns of pain after motor vehicle collision: a latent class analysis
2A 14 Wingerden Jan-Paul van  -  When is fear of motion irrational in chronic pelvic pain patients? 
2B 15 Rusu, Adina -  Responsiveness and construct validity of the Depression, Anxiety 
2B 16 Ailliet Luc -  Characteristics of chiropractors and their patients in Belgium
2B 17 Michaleff, Zoe  -  EMBASE, CENTRAL, PEDro and PubMed are the most comprehensive 

databases indexing randomised controlled trials of physiotherapy 
interventions

2B 18 Stina, Lilje -  Manual medicine for non-priority orthopaedic outpatients?  
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10.30 hRS PleNaRy SeSSIoN: majoR mUScUloSkeletal DISoRDeRS I

the epidemiology of pain

Daniëlle van der Windt

Chronic pain, in particular musculoskeletal pain, is the most common cause of disability in older people, the 2nd most 
common reason for work absence and productivity losses, and as a group of conditions the most frequent reason for 
consultation in primary care. Given increasing survival rates from cancer and other chronic diseases and the increasing 
age of the population, musculoskeletal conditions is the most important reason for the expected rise in the number of 
people dependent on health and social care in the next 30 years. 

There is a growing body of evidence on the prevalence, impact and prognosis of common pain problems, such as low 
back pain or osteoarthritis. The findings of this research seem to imply that we may have to shift our perspectives on 
chronic pain, including the definition of chronic pain and our approach to describing clinically relevant subgroups of 
patients. Previous studies have generally investigated specific types of regional pain (e.g. back pain, shoulder pain, 
abdominal pain, or headache), but the results show remarkable similaries, in terms of the characteristic of people with 
chronic pain, the impact of chronic pain on everyday life, and associated mental health problems. This does not mean 
that all pain is the same; the consequences of pain vary greatly between individuals. However, the location of the pain, 
the original cause of the pain, or even the medical diagnosis does not seem to explain much of the variation in the 
consequences of pain in everyday life, or of the probability of a specific outcome (prognosis). This implies that our 
perspective may need to shift from describing pain problems in terms of the location or cause of pain (or diagnosis) 
towards defining pain in terms of it’s consequences (or prognosis). 

The results of prognostic studies show that predictors of outcome may also be similar across different types of pain: 
socioeconomic indicators, pain characteristics, mental health problems, health behaviours, and social factors have been 
demonstrated to predict outcome in different pain populations. There appears to be a generic set of risk factors (or 
propensity) to develop chronic pain regardless of the type or location of pain. Further evidence, which is based on 
standardised data collection in patients with a range of pain problems, is needed to better characterise the propensity 
to develop chronic pain. This will enable the definition of phenotypes of chronic pain that will complement and improve 
on current patho-anatomical defintions of pain. Knowledge on these generic risk factors may also create alternative 
opportunities for the management of chronic pain patients in primary care, and for the prevention of chronic pain in 
the community. 

Workrelated musculoskeletal disorders & low back Pain & sciatica
Dr. Antti Malmivaara

booth Nr. Name title Poster
3A 19 Heneweer, Hans  -  Physical fitness is more strongly associated with low back pain than self-

reported physical activities - evidence from a working population
3A 20 Manuela Ferreira  -  Assessment of TrAnsversus abdominis muscle recruitment with 

ultrasonography in low back pain: effect of operator’s previous training on 
reliability

3A 21 Truchon  -  Effect of an early screening and systematic referencing program on long-
term disability and the well-being of workers after a case of common 
lower back pain 

3A 22 Skargren Elisabeth -   Emotional support predicts sickness absence, and job strain and back pain 
predict self assessed work ability: a two-year prospective cohort study

3A 23 Worp, Zwerver  -  The impact of physically demanding work of basketball and volleyball 
players on the risk for patellar tendinopathy and work performance

3B 24 Dingenen -  Low back pain in cyclists: does it matter how you sit?
3B 25 Manuela Ferreira  -  The assessment of trancersus abdominis in high disabling chronic low 

back pain patients: is it reliable?
3B 26 Marjon van Eijsden-Besseling  -  Pain catastrophizing and lower physical fitness in a sample  computer 

workers with early non-specific upper limb disorders; a case-control study 

Regional Pain Syndromes & cost-effectiveness of interventions
Chairman Prof.dr. Lieven Danneels

booth Nr. Name title Poster
4A 27 Deun, Sara van  -  The effect of a progressive balance training program, incorporating 

specific core stability exercises, on muscle activation patterns in chronic 
ankle instability: a pilot study

4A 28 Dingenen, B.  -  Patients with adductor-related groin pain show a delayed muscle onset 
and a lack of variation in muscle recruitment order

4A 29 Erande, Renuka  -  An investigation into the relationship between vibratory perception sense 
and joint position sense at the knee

4A 30 Middelkoop, Marieke van   -  The feasibility of a randomised clinical trial in patients with an Anterior 
Cruciate Ligament injury in primary care: a pilot-study

4A 31 Rijn van, Rogier -  Explanatory variables for self reported recovery in adult patients with 
acute lateral ankle sprain

4B 32 Schepper, Eveline de -  Lumbar disc degeneration is associated with hip pain
4B 33 Lamb Sarah -  Whiplash injuries are a common and costly problem. Improved management 

of acute injuries may be beneficial, but there is a well recognised lack of 
research evidence to support treatments that are commonly advocated.

4B 34 Tilbrook  -  Randomised controlled trial of yoga for chronic back pain: economic 
evaluation

4B 35 Velde van de, Gabrielle  -  Protocol for an Economic Evaluation alongside the University Health 
Network Whiplash Intervention Trial.
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New developments in diagnosis and treatment of low back pain

Prof Chris Maher

The George Institute for Global Health, The University of Sydney, Australia. email: cmaher@georgeinstitute.org.au

The diagnostic labels traditionally used in the back pain field where challenged 20-30 years ago when researchers 
correctly pointed out that most were of unknown veracity. Similar statements were made about treatments and this 
prompted the conduct of therapy trials and reviews but intriguingly nothing much happened in the diagnostic field. 
Recently that has begun to change. There are now primary diagnostic studies and systematic reviews evaluating tests to 
identify the tissue source of pain and red flags to screen for serious disease. The talk will open with an overview of what 
this recent diagnostic research has revealed. 

The second half of the talk will present three important recent developments in the treatment of low back pain. The 
first is the realisation that we may have over-complicated things. There are now some key trials showing that simple 
treatment delivered well may be sufficient for many patients with back pain and that adding additional treatments 
adds cost and complexity but perhaps not better outcomes. The second development is that we now appreciate that 
getting better treatment outcomes by tailoring specific treatments to specific sub-groups of patients is probably more 
complicated than we first thought. It may not turn out to be the panacea we first thought it might be. Lastly there is now 
a realization of the lag-time in getting evidence into practice. There has been extensive activity in the past two decades 
focusing on the evaluation of new and existing therapies within clinical trials and systematic reviews. Arguably, we need 
a parallel line of research that focuses on how best to encourage uptake of evidence-based treatments. 

Improving the preventions and management of osteoarthritis

Prof. dr. Sita Bierma-Zeinstra

Department of General Practice, Department of Orthopaedic Surgery, Erasmus MC - University Medical Center 
Rotterdam

Osteoarthritis (OA) is the main cause of joint pain and related disability, especially in the elderly. Treatment options are 
considerable but overall their effectiveness is only limited.  

In this presentation we will explore several reasons for low effectiveness of treatment and subsequently give an oversight 
of possible ways to go for more effective early treatment and for better management of established OA.
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13.15 hRS thematIc PaRallel SeSSIoNS
 loW back PaIN

long-term (10 year) associations between physical load and chronic low back pain – 
the Doetinchem cohort Study

SH van Oostrom1, WMM Verschuren1, HCW de Vet2, HSJ Picavet1 

1 National Institute of Public Health and the Environment, Bilthoven, the Netherlands
2Department of Epidemiology and Biostatistics and the EMGO Institute for Health and Care Research, VU University 
Medical Centre, Amsterdam, the Netherlands

topics: epidemiology of pain, low back pain& sciatica

aim 
One of the few risk factors that is consistently associated with low back pain (LBP) is physical load in work or daily life. This 
holds in particular for awkward postures and lifting. Most studies on physical load are based on working populations 
and are either cross-sectional or do have a limited follow-up period. Using long-term large scale population-based data 
we explored the long-term associations between physical load and chronic LBP. 

methods
Between 1993 and 2007, around 5,700 randomly selected men and women in four age groups of originally 20-29, 30-
39, 40-49, 50-59 years were measured three times with 5 year intervals. Physical load in daily activities was assessed by 
questionnaire at the first two measurements and chronic LBP was measured three times. Physical load consisted of 9 
aspects of physical load, such as mechanical vibration and squatted postures. Multivariate logistic regression analysis 
was used to study the association of different patterns over time of physical load exposure with chronic LBP over ten 
years, using multiple imputations to account for missing data. All analyses were adjusted for gender, age, marital status, 
education, work status, body mass index and smoking. 

Results
Thirty-eight percent of the participants reported at least one episode of chronic LBP, of which 6% reported persistent 
and 32% varying chronic LBP over ten years. Reporting chronic LBP at least once in 10 years was only associated with 
awkward postures in the multivariate analyses including all physical load variables. It did not matter whether awkward 
postures were reported at both measurements (OR = 1.9 (1.4 2.5)), only at the first measurement (OR = 1.6 (1.2 2.0)) or 
only at the second measurement (OR = 1.7 (1.3 2.2)). 
Awkward postures was reported by 31% and 28% of those with persistent and varying chronic LBP respectively, 
compared to 19% of those without any chronic LBP over 10 years (p<0.01). 

conclusion
Among several physical load factors, awkward postures were most predictive for chronic LBP in the general population, 
even if awkward postures were only reported at one instance. The avoidance of awkward postures in work or daily life 
seems still a relevant element of the prevention of chronic LBP.

Corresponding author: Sandra.van.oostrom@rivm.nl

Screening to identify patients with long lasting chronic low back pain for more detailed 
psychological assessment

Adri T Apeldoorn 1§; Henk Bosselaar 2; Raymond W Ostelo 1,3; Tanja Blom-Luberti 2; Tjeerd van der Ploeg 2;  
Henrika CW de Vet 1; Maurits W van Tulder 1,3

1  Department of Epidemiology and Biostatistics and the EMGO Institute for Health and Care Research, VU University 
Medical Centre, Amsterdam, The Netherlands

2 Medical Centre Alkmaar, The Netherlands 
3  Department of Health Sciences and the EMGO Institute for Health and Care Research, Faculty of Earth and Life Sciences, 

VU University Amsterdam, The Netherlands

topics: low back pain& sciatica, diagnosis and classification, subgrouping & targeting

Study Design
Cross-sectional study

aim
To identify signs and symptoms that should alert clinicians to the need for more detailed psychological assessment in 
patients with long lasting chronic low back pain (CLBP). 

background
Although the influence of psychological factors have been recognized in patients with CLBP concerning prognosis and 
the outcome of treatment, it has been suggested that only a subgroup require psychological assessment and intervention. 
Using this perspective, clinicians need valid and reliable first-stage screening devices to identify patients for additional 
psychological evaluation in order to increase the quality of healthcare and to reduce costs. Several symptoms and signs 
have been suggested for this purpose, but their clinical value is not clear. 

methods
A population of consecutive CLBP (n=229) patients attending an outpatient rehabilitation centre was studied. Before 
any treatment started, psychologists assessed each patient as having ‘relevant psychological disturbances’ or not, which 
was used as the reference standard and physical therapists evaluated several commonly used organic and nonorganic 
signs and symptoms. The signs and symptoms that were significantly (p<0.05) associated with the judgement ‘relevant 
psychological disturbances’ in the univariable analyses were considered as candidate variables for multivariable analysis. 
Multivariable logistic regression analysis was conducted to identify the most important signs and symptoms. A receiver 
operator characteristic (ROC) curve was constructed to assess the overall accuracy of this final model.

Results
The psychologists classified 53% of the patients as having ‘relevant psychological disturbances’. Multiple regression 
analyses revealed that four variables were significantly associated with this judgment: Waddell’s non-organic signs, 
nonorganic pain drawing, absence of a directional preference, and daily use of pain medication for LBP. The area under 
the ROC curve was 0.81 (95% CI: 0.75, 0.87). 

conclusions
This study identified four signs and symptoms that were useful as a first-stage screening device to select patients for 
more detailed psychological assessment in patients with CLBP in tertiary care. To enable valid use, the set of variables 
needs to be tested in another population with long lasting CLBP. 
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manipulative therapy and clinical prediction criteria in treatment of acute nonspecific l
ow back pain.

Hank Hallegraeff MSc, PT, MT1; Mathieu de Greef PhD2; Jan C Winters MD, PhD3; Cees Lucas PhD4.

1  Centre for Physiotherapy and Manual Therapy, Groningen and  COBRA research institute, SOMT Amersfoort, The 
Netherlands

2 Institute of Human Movement Science, University of Groningen, The Netherlands
3  Department of General Practice, University Medical Centre Groningen, University of Groningen,  

The Netherlands
4  Department of Clinical Epidemiology and Biostatistics, Medical Centre, University of Amsterdam,  

The Netherlands 

Manipulative therapy in non-specific low back pain as part of a multi-dimensional approach for the treatment of non-
specific low back pain compared with the newest physical therapy insights into acute nonspecific low back pain.

Address correspondence to J.M. Hallegraeff, MSc, PT, MT & M.H. de Greef 
  Center of Human Movement Sciences University of Groningen and  

Hanze University of Applied Science Groningen
 Boermatjes 1, 9753 KS Haren.
 tel +31 50 5348386 / +31655955742
 e-mail : j.m.hallegraeff@pl.hanze.nl 

Introduction
We hypothesized that four additional manipulative sessions added to multidimensional physiotherapy would be more 
effective than standard physical therapy for subjects with acute nonspecific low back pain (<16 days)  and age > 35.

methods
64 participants,  29 women and  35 men, with acute nonspecific low back pain and a mean age of 40 ± 9.6,  were 
randomly assigned to two groups: an experimental group (MT plus PT), and a control group (only PT). A multicentre, 
non blinded randomised clinical trial was conducted. Pain relief was the main performance criteria measured together 
with secondary criteria which included  functional status and  mobility of the lower back. Fritz, Childs & Flynn (2005) 
clinical prediction rule, a duration of symptoms less than 16 days, no pain distal of the knee was used to analyse the 
results.

Results
In combination with an age > 35 years results show a statistical significant effect (p =0.001, ß = 0.97, ES =0.21) for 
disability, but no statistically significant benefits (p>.05) of additional MT over PT care found for pain and mobility 
within 4 treatments. Controlled for the applied clinical prediction rule, there were statistically significant interaction 
effects with low effect size for disability and sex, but no significant effects (p >.05) were found for pain or mobility. 
Moreover, controlled for gender and  our applied clinical prediction rule show a statistically significant interaction 
effect (p =0.004, ß = 0.85, ES =0.14) in disability, but not in pain and mobility results re-emphasise the need to use 4 or 
5 clinical prediction criteria in the choice of treatment for acute nonspecific low back pain.

Discussion
Short term complaints (<16 days),  no pain below the knee, age >35,  gender (women) show significantly better effects 
in functional activities after  treatment of acute nonspecific low back pain with additional manipulative therapy.

behavioural treatment for chronic low-back pain: an updated systematic review

Nicholas Henschke 1,2; Raymond WJG Ostelo 2,3; Maurits W van Tulder 2,3; Johan WS Vlaeyen 4; Stephen Morley 5; Willem 
JJ Assendelft 6; Chris J Main 7.

1  The George Institute for International Health, Sydney, Australia
2  EMGO+ Institute for Health and Care Research, VU University Medical Centre, Amsterdam, The Netherlands,
3  Faculty of Earth & Life Sciences, VU University, Amsterdam, The Netherlands
4  Department of Clinical Psychology, University of Maastricht, Maastricht, The Netherlands
5  Leeds Institute of Health Sciences, University of Leeds, Leeds, UK
6 Department of Public Health and Primary Care, Leiden University Medical Centre, Leiden, The Netherlands
7 Primary Care Sciences, Keele University, Staffordshire, UK

topic: 1. low back pain & sciatica; 13. treatment of musculoskeletal Disorders

aims 
Behavioural treatment is commonly used in the management of chronic low-back pain (CLBP). It is primarily focused at 
reducing disability through the modification of maladaptive pain behaviours and cognitive processes. In general, three 
behavioural approaches are distinguished: operant, cognitive and respondent; but these are often combined as part 
of a treatment package. This review aimed to update a previous Cochrane review, published in 2005, to determine if 
behavioural therapy is more effective than other treatments for CLBP and establish which type of behavioural treatment 
is most effective.

methods 
We searched the CENTRAL, MEDLINE, EMBASE, and PsycLIT databases up to February 2010. Only randomised trials on 
behavioural treatments for non-specific CLBP were included. Two authors independently selected studies, assessed 
the risk of bias in each study, and extracted the data. If sufficient clinical and statistical homogeneity existed among 
studies, a meta-analysis was performed. The quality of the evidence in each comparison was determined using the 
GRADE approach. 

Results 
Thirty-two randomised trials were included in this review, 11 of which were added since the previous review. Only 15 of 
the trials (47%) had a low risk of bias, so for most of the comparisons made there was only low or very low quality evidence 
to support the results. When behavioural treatment was compared to waiting list controls, there was moderate quality 
evidence that operant therapy (SMD -0.43; 95% CI -0.75 to -0.11) is more effective for pain relief in the short term. There 
is also moderate quality evidence that operant therapy is no more effective than cognitive therapy or a combination 
of behavioural therapies for pain relief in the short to intermediate term. When compared to other interventions for 
CLBP, there is moderate quality evidence that behavioural treatment is more effective than usual care for short-term 
pain relief (WMD -5.18; 95% CI -9.79 to -0.57), but there are no differences in the intermediate to long term, or on back-
specific functional status over a short to intermediate term follow-up. When behavioural treatment is compared to group 
exercise, there is moderate quality evidence that no significant differences exist for pain relief or depressive symptoms 
over an intermediate to long term follow-up.

conclusions 
Operant therapy seems to be more effective for short-term pain relief in patients with CLBP than no treatment. No 
specific type of behavioural treatment was shown to be more effective than any other type. Behavioural treatments 
seem to be more effective than usual care for short-term pain relief, but are no more effective than group exercise 
on pain intensity and depressive symptoms in the intermediate to long term. The addition of behavioural therapy to 
inpatient rehabilitation or physiotherapy did not appear to have any effect compared to those interventions alone. 
Because of a lack of large, high quality studies it is difficult to make firm statements about the actual or comparative 
value of different components of behavioural therapy. 
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guideline-endorsed treatments for low back pain – they may be effective but are they 
cost-effective?

C Christine Lin 1; Marion Haas 2; Chris G Maher 1; Luciana AC Machado 3; Maurits W van Tulder 4.

1 The George Institute for International Health, The University of Sydney, Australia
2 Centre for Health Economics Research & Evaluation, The University of Technology, Sydney, Australia
3 Universidade Federal de Minas Gerais, Brazil
4 EMGO Institute for Health and Care Research, VU University, The Netherlands

topic: low back pain& sciatica
 cost-effectiveness of interventions

aims 
Healthcare costs for low back pain (LBP) are increasing rapidly worldwide. Hence, it is important to provide treatments 
that are not only effective but also cost-effective. The purpose of this study was to investigate the cost-effectiveness of 
guideline-endorsed treatments for LBP, which are: (i) advice, (ii) consider using medication, (iii) if necessary, consider 
adding spinal manipulation for acute LBP and (iv) if necessary, consider the addition of interdisciplinary rehabilitation, 
exercise, acupuncture, massage, spinal manipulation, yoga, cognitive-behavioural therapy or relaxation for sub-acute 
or chronic LBP.

methods
In this systematic review, we searched electronic databases and the reference lists of relevant systematic reviews 
and included studies for eligible studies. Economic evaluations conducted alongside randomised controlled trials 
investigating guideline-endorsed treatments for LBP were included. Two independent reviewers screened search 
results and extracted data. Data extracted included the type and perspective of the economic evaluation, the treatment 
comparators, and the relative cost-effectiveness of the treatment comparators.

Results
Twenty-five studies were included. Most studies found that interdisciplinary rehabilitation, exercise, acupuncture, spinal 
manipulation or cognitive-behavioural therapy were cost-effective for people with sub-acute or chronic LBP. Massage 
alone was unlikely to be cost-effective. There were inconsistent results on the cost-effectiveness of advice, insufficient 
evidence on spinal manipulation for people with acute LBP, and no evidence on the cost-effectiveness of medications, 
yoga or relaxation.

conclusions
Evidence supports the cost-effectiveness of the guideline-endorsed treatments of interdisciplinary rehabilitation, 
exercise, acupuncture, spinal manipulation and cognitive-behavioural therapy for sub-acute or chronic LBP. There is 
little or inconsistent evidence for other treatments.

13.15 hRS thematIc PaRallel SeSSIoNS
 oSteoaRthRItIS

Statin use is associated with reduced incidence and progression of knee osteoarthritis

S Clockaerts 1,2 ; YM Bastiaansen-Jenniskens 1; GJVM Van Osch 1; JAN Verhaar 1; F Van Glabbeek 2; JB Van Meurs 1; 
A Hofman 1; B Stricker 1; SM Bierma-Zeinstra 1

1 Erasmus MC, University Medical Centre, Rotterdam, The Netherlands
2 University Hospital of Antwerp, Edegem, Belgium

background 
Besides biomechanical and genetic alterations, the pathogenesis of osteoarthritis (OA) may involve inflammation, 
vascular alterations and dysregulation of lipid metabolism. Statins are drugs capable of modulating many of these 
different mechanismes and therefore may have the potential to act as disease modifying drugs for osteoarthritis. In this 
study we hypothesized that statins decrease incidence and progression of knee and hip OA. To test this hypothesis, we 
used a large population cohort study.

methods 
2974 subjects of the Rotterdam Study (a population-based cohort study), aged 55 years and older were included in 
this study. X-rays of the knee and the hip were obtained at baseline and follow up (mean follow up 6.3 years), and were 
scored with the Kellgren & Lawrence score (0=absent OA, 1=doubtful OA, 2=mild OA, 3=moderate OA, 4=severe OA, 5= 
prosthesis). Incidence of OA was defined as a Kellgren & Lawrence score of 0 or 1 and a score of 2 or more at follow up. 
Progression of OA was specified as a Kellgren & Lawrence score of 1, 2 or 3 and increase of 1 or more. Information on 
statin use was obtained from detailed computerized pharmacy data. Use of statins was defined as the daily use of 50% or 
more of recommended dose and this for a period of 100 days or more. Data on potential confounding variables such as 
age, gender, body mass index, diabetes mellitus, arterial hypertension, peripheral artery disease, bone mineral density 
and total cholesterol level were collected. A multivariate logistic regression model adjusting for confounding variables 
was fitted to calculate odds ratios with confidence intervals. Correlations between right and left joints were accounted 
for with generalized estimating equations. 

Results 
Osteoarthritis (Kellgren & Lawrence score 2 or more) was present in 546 knees and 323 hips at baseline and in 696 knees 
and 521 hips at follow up in 1277 men and 1697 women. Overall, 13.2% of subjects were defined as statin users. The 
adjusted odds ratios for incidence of knee OA in users of statins was 0.40 (95% CI 0.20 – 0.80, p=0.01) and for progression 
of knee OA 0.47 (95% CI 0.25 – 0.87, p=0.02). The use of statins was neither associated with incidence of hip OA (adjusted 
odds ratio 0.85, 95% CI 0.54 – 1.34, p=0.48), nor with progression of hip OA (adjusted odds ratio 1.13, 95% CI 0.71 – 1.81, 
p=0.61).

conclusions 
Statin use is associated with a reduction in incidence and progression of knee osteoarthritis. Randomized clinical trials in 
a population at risk are needed to examine whether statins could be useful as a treatment for knee OA. 
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changed biomechanics of lower extremities in obese individuals: a possible role in 
development of osteoarthritis

Runhaar J, Koes BW, Clockaerts S, Bierma-Zeinstra SMA

aims
Obesity has been identified as a risk factor for osteoarthritis. In general, joint loads and inflammation are pathways 
regarded as the basic principles for this relation.
The purpose of this review is to give a systematic overview of the literature on the differences between obese and normal 
weight subjects in biomechanics of the hip, knee and ankle during every day movements to summarize differences in 
joint load due to the higher body weight and additional joint loads caused by differences in movement patterns.

methods
A systematic search was performed in the Pubmed and Embase database up to April 2009. Search items included joints 
of interest (hip, knee and ankle), biomechanical items (e.g. kinematics, power, torque and angles), every day movements 
(e.g. gait, sit-to-stand and posture) and description of the population of interest (overweight, obesity and BMI). Studies 
had to be performed with minimal 10 or more participants of 19 years or older, who did not suffer of any degenerative 
rheumatic or neurological disease and describing biomechanical differences between obese and normal weight subjects 
to be eligible for the systematic review. 

Results
The search strategy resulted in 405 and 421 articles in Pubmed and Embase, respectively. After screening the abstracts 
(and if necessary the full-text article) on the inclusion criteria and checking the references, 11 articles were eligible for 
this systematic review.
• Gait (8 articles)
 Walking at self selected speed (5 articles)
  Obese gait was characterized by a significant lower walking velocity, a smaller stride length, longer relative stance 

duration, a greater step width and higher toe-out angles.
• Walking at standardized speed (3 articles)
  At standardized speeds, obese gait was characterized by a longer relative stance duration and greater step width. 

Due to differences in study methods of the eligible studies, no good characterisation of obese kinematics and kinetics 
could be made.

• Sit-to-stand (3 articles)
  Analysis of sit-to-stand movement in obese and normal-weight individuals revealed different movement strategies 

in the two groups. Sit-to-stand movement in obese individuals was characterized, consistently among all studies, by 
an initial backward movement of the feet and significantly lower trunk flexion during rising. Contrary, sit-to-stand 
movement of normal-weight individuals was characterized by a greater trunk flexion and no movement of the feet. 
Hence, obese show a lower hip flexion and higher knee extension moment relative to body weight than normal-
weight individuals. 

conclusions 
Results from this review confirm that obese individuals alter their movement strategies during every day walking and 
sit-to-stand movement. During freely walking, obese individuals lower their walking speed and increase their toe-out 
angle. In theory to lower load on their joints in the sagittal and coronal plane, but with that they introduce a rotational 
malalignment that could lead to cartilage degeneration in the affected joints. Neutralizing toe-out angle in obese does 
not seem to be an advantageous intervention, because of the increase in knee joint moment in combination with the 
negative correlation to the medial cartilage thickness. It cannot be ruled out that there are more kinematic and kinetic 
differences during freely walking between overweight and normal-weight individuals, but more consistent research 
is needed to confirm results of other studies. Obese sit-to-stand movement was characterized by less hip flexion and 
greater foot displacement. No good analysis of total joint loads could be made of sit-to-stand movement because only 
sagittal analyses were available. Altogether, during both movements the load on the hip is decreased or unadjusted and 
the load on the knee is altered. A possible link to the stronger correlation between obesity and the onset of knee OA 
compared to hip OA could be suggested.

clinical sub-groups of hand osteoarthritis in community-dwelling older adults: a 
comparison of hand function and self-reported general practitioner consultation

E. Nicholls; K. Dziedzic; H. Myers; M. Marshall; E. Thomas; S.Hill; D. van der Windt

topic: osteoarthritis

aims
Hand osteoarthritis (OA) is common in older people, causing significant disruption to daily living. People with hand 
OA often report pain, however it has been suggested that the level of hand pain severity is not directly related to the 
level of change on radiographs. The aim of this study was to examine key clinical subgroups (defined from levels of 
pain and degree of radiographic change) in terms of hand function and self-reported general practitioner consultation 
over a 3-year follow-up period  

methods
Participants were recruited from a prospective cohort study (the North Staffordshire Osteoarthritis Project – Clinical 
Assessment Study of the Hand (CAS-HA)). At baseline, participants were aged 50 years and over, reported hand pain 
in the previous 12-months on a survey questionnaire and gave consent to a clinical assessment. Self-reported hand 
pain and function was measured by the AUSCAN questionnaire (Australian/Canadian Hand Osteoarthritis Index). 
Hand radiographs were obtained at baseline and sixteen joints in each hand were graded for OA using the Kellgren 
and Lawrence grading system. Health care utilisation was defined as the presence of any self-reported hand-related 
general practitioner (GP) consultation in (a) the 12-month period prior to, or (b), the 3-year period post, baseline 
clinical assessment.  Participants were followed-up by postal questionnaire after 18 months and 3-years.

Four clinical sub-groups were defined by combining self-reported hand pain (dichotomised AUSCAN score ≤ 4 
and score >4) with evidence of moderate to severe change on radiographs (Kellgren and Lawrence grade ≥ 3) in 
at least one hand joint (i.e. (1) Low pain, minimal radiographic change, (2) high pain, minimal radiographic change, 
(3) Low pain, moderate to severe radiographic change and (4) high pain, moderate to severe radiographic change). 
Age, gender and levels of self-reported hand function (at baseline and 3-year follow-up) and GP consultation were 
compared descriptively between clinical subgroups using means and standard deviation, or number and percentage, 
as appropriate. Analysis of variance and logistic regression were used to explore whether differences between the 
clinical subgroups were statistically significant, after adjusting for age and gender as potential confounders. The 
3-year hand function model was also adjusted for baseline hand function to represent change over time. 

Results
The average age of participants in the CAS-HA study (N=623) was 64 years (standard deviation = 8.2) and 62% were 
female. After excluding those with inflammatory disease and participants without radiographs or AUSCAN hand pain 
scores (N=78), the number of participants in each of the clinical subgroups was: Group 1: 131 (24%), Group 2: 178 
(33%), Group 3: 76 (14%), and Group 4: 160 (29%). Hand function differed between the clinical subgroups at baseline 
(p<0.001) and 3-year follow-up (p<0.001), and was worse for those participants reporting higher hand pain at baseline 
(i.e. groups 2 and 4). However, after adjusting for baseline scores at 3-year follow-up, differences between the clinical 
subgroups were non-significant (p=0.53) (table 1). Self-reported consultation with a GP, both in the 12-months prior to, 
and 3-years post baseline, differed significantly between groups (p=0.02 and p=0.01 respectively) and was higher for 
those participants reporting higher hand pain at baseline (i.e. groups 2 and 4). Hand function and consultation rates 
were largely similar in groups 1 and 3 (low baseline levels of pain, but mild versus moderate to severe radiographic 
change).

conclusions
We have shown that levels of hand function and GP consultation rates differ across the four clinical subgroups. Higher 
scores/rates were observed for those with higher levels of hand pain at baseline, suggesting that management of 
hand pain should form a key component in the treatment of people with hand OA. The amount of radiographic 
change at baseline had little impact on function and was not associated with increased consultation rates. Further 
work is needed to understand the determinants of change in hand function over time.
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Table 1: Comparison of the four clinical subgroups of interest

Outcome Group 1
Low pain/ 
K&L ≤2
(N=131)

Group 2
high pain/
K&L ≤2
 (N=178)

Group 3 
low pain/
 K&L ≥3
(N=76)

Group 4 
high pain/
K&L ≥3
(N=160)

Age
50 – 59
60 – 69
70 +

77 (59)
38 (29)
16 (12)

78 (44)
76 (43)
24 (14)

9 (12)
26 (34)
41 (54)

34 (21)
64 (40)
62 (39)

Gender
Female 83 (63) 107 (60) 48 (63) 110 (69)

AUSCAN function (0-36)
Baseline 
Mean (SD)
Parameter estimate1 (95% CI)

2.9 (3.7)
0 (ref )

12.7 (8.1)
9.7 (8.3, 11.1)

4.5 (5.2)
0.6 (-1.4, 2.5)

13.5 (7.2)
9.7 (8.2, 11.3)

3-year follow-up
Mean (SD)
Parameter estimate1 (95% CI)
Parameter estimate2 (95% CI)

5.3 (6.1)
0 (ref )
0 (ref )

13.3 (8.8)
8.0 (6.2, 9.8)
-0.3 (-1.7, 1.2)

8.3 (7.2)
2.2 (-0.2, 4.6)
1.0 (-0.7, 2.8)

14.4 (8.1)
8.2 (6.3, 10.2)
0.2 (-1.4, 1.7)

Hand specific GP consultation 

In 12-mths prior to baseline 
N(%)
Odds ratio1 (95% CI)

23 (18)
0 (ref )

57 (32)
2.2 (1.2, 3.8)

9 (12)
0.6 (0.3, 1.5)

42 (27)
1.7 (0.9, 3.1)

In 3-years post baseline
N(%)
Odds ratio1 (95% CI)

21 (18)
0 (ref )

52 (34)
2.5 (1.4, 4.5)

12 (18)
1.3 (0.5, 2.9)

32 (24)
1.7 (0.9, 3.2)

Figures are numbers and percentages unless otherwise stated
CI = confidence interval, ref = reference category
1 adjusted for age and gender
2 adjusted for age, gender and baseline hand function  

the course of hip osteoarthritis symptoms over 2 years and the prognostic factors for 
deterioration of complaints

R.M. Rozendaal; C.D. de Fouw; S.P. Willemsen; B.W. Koes; J.H. Waarsing; S.M.A. Bierma – Zeinstra

topic: osteoarthritis

aims
The course and prognostic factors of symptoms of hip osteoarthritis (OA) are poorly investigated. Most of what is known 
about the course and prognostic factors comes from cohort studies that measure symptoms with relatively large intervals 
(yearly or 2-yearly). These studies show that symptoms on average change little over time, but considerably more in 
individuals. Prognostic variables for symptoms of OA are hardly available; most studies have focused on prognostic 
values of radiographic progression or total arthroplasty. A better understanding of the course of OA symptoms and 
factors associated with the course could lead to a better understanding of the disease, and ultimately possibly to more 
effective treatment of the symptoms. Therefore the aim of this study is to describe the course of pain and to analyse 
prognostic factors of progression of pain and function in primary care patients with hip OA over 2 years.

methods
This study was performed using data from 222 patients with hip OA that were included in a double blind randomised 
controlled trial over 2 years to assess the effect of glucosamine sulphate. The results of the trial showed no differences 
in outcome between glucosamine sulphate and placebo; we therefore regard the data as though it were from a cohort 
study.
General practitioners recruited prevalent hip OA patients. Patients were included if they met one of the American 
College of Rheumatology criteria for hip OA. One of the exclusion criteria was being on the waiting list for a total hip 
arthroplasty. 
We used the patients’ global assessment (PGA) of complaints (5 point Likert scale; greatly improved to greatly 
deteriorated), a visual analogue scale (VAS) for pain (0-100, 0 = no pain), and the Western Ontario MacMaster Universities 
(WOMAC) pain and function subscales (0-100, 0 = no pain) as outcome measures. The PGA data was collected every 6 
months, the pain and function data was collected every 3 months following baseline.
The mean and the individual VAS pain and WOMAC pain and function data from all patients was plotted to quantify the 
course of pain. The data for PGA of complaints was analyzed using logistic regression analyses. The data for VAS pain and 
WOMAC pain and function was first logit transformed, and then the difference between the mean of the first 3 and the 
mean of the last 3 measurements was calculated and used as the outcome to compensate for the fluctuations in data 
of the individual patients. These difference scores were analyzed using linear regression analyses to identify prognostic 
factors for progression of hip OA symptoms. Patient characteristics (age, gender, body mass index, education level, co 
morbidities), disease characteristics (duration of complaints, type of OA, uni/bilateral OA, Kellgren and Lawrence score, 
and VAS pain) and measurements from a physical examination at baseline were used as prognostic factors. Prognostic 
factors with a p < 0.2 that were identified by univariate analysis were included in the multivariate analysis. 

Results
On average the patients stayed relatively stable over time. On individual level, patients showed large fluctuations in 
pain scores over time. In figures 1-4 the outcomes for VAS pain are given for the group mean (Fig. 1) and for individual 
patients (Fig 2-4). The outcomes for WOMAC pain and function were very similar to those for the VAS score and are 
therefore not depicted.
In the analyses to find factors predictive of progression we found that a painful flexion at baseline (OR 2.13 [95% CI 1.04; 
4.37]) and a Kellgren & Lawrence (K&L) score of 2 or more (OR 3.61 [95% CI 1.87; 6.95]) were significantly associated with 
progression of PGA of complaints after 2 years. 
We also found that age (β 0.02 [95% CI 0.00; 0.04]) and a K&L score of 2 or more (β 0.42 [95% CI 0.04; 0.80]) both contributed 
significantly to the progression of VAS pain over 2 years. For WOMAC pain and function, none of the variables contributed 
significantly to progression in the multivariate analyses.

conclusions
Our study showed that primary care patients with hip OA on average had a stable level of pain, but that there are 
substantial fluctuations in symptom levels within patients over 2 years. These findings have implications for further 
research, but could also have implications for practice. 
This study further showed that a painful flexion at baseline and a K&L of 2 or more leads to a deterioration of complaints 
as assessed by patients. Increasing age and a K&L of 2 or more was associated with progression of pain over time.
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Figure 1: The mean course of VAS pain over 2 years

Figure 2: Vas pain over 2 years for patients with a low score at baseline

Figure 3: Vas pain over 2 years for patients with a medium score at baseline

Figure 4: Vas pain over 2 years for patients with a high score at baseline

conservative treatment in osteoarthritis: development of a stepped model of care 

A.J. Smink; C.H.M. van den Ende; T.P.M Vliet Vlieland; J.H. Kortland; B.A. Swierstra; J.W.J. Bijlsma; T.B. Voorn; 
S.M.A. Bierma-Zeinstra; J. Dekker

topic: osteoarthritis

aims
Osteoarthritis (OA) is the most prevalent disease of the musculoskeletal system. In the Netherlands, a multidisciplinary 
guideline for the management of OA of the hip or knee has been developed with evidence and practice based 
recommendations for conservative and surgical treatment. With respect to conservative treatment, this guideline is, 
similar to other sets of guidelines and recommendations on the management of hip and knee OA, not specific about the 
indication for and the timing of the various treatment options. Therefore, the aim of this study is to develop a stepped 
model of care for the conservative treatment of OA of the hip or knee based on recommendations outlined in national 
guidelines.

methods
A national working group of experts was installed. The stepped model of care was developed in three phases: 1) 
consensus among the members of the working group (first draft); 2) written consultation of 25 representatives of 
patient organizations and the representatives of the following health care providers: general practice, physical therapy, 
rehabilitation medicine, rheumatology and orthopedic surgery (second draft); 3) consensus on the final draft of the 
stepped model of care after discussion in two rounds during an invitational conference.  

Results
The final stepped model of care presents the optimal order of conservative treatment options for OA of the hip or knee in 
three steps (Figure 1). It suggests that more advanced options should only be considered if the options tried initially lead 
to insufficient results. Therefore, the first step consists of treatment options, which should be offered to all patients with 
OA, but could also be provided through self care (like education, lifestyle advice and paracetamol). Treatment options 
of the second step (physiotherapy, dietary therapy and NSAID’s) and third step (e.g. multidisciplinary care) comprises 
more advanced treatment options to be considered for people with persisting complaints. Moreover, the model gives 
recommendations on the timing of assessment of the treatment goals in each step, to enhance an active role for patients 
in their care. 

conclusion 
It has been proven to be possible to develop a stepped model of care supported by both OA patients and health care 
providers based on national guidelines. The developed stepped model of care provides a framework for OA patients 
and their health care providers to consider the timing of the various treatment options. Subsequently, the developed 
stepped model of care will be implemented in a region in the Netherlands. Therefore, additional tools, such as a patient 
passport with information about the stepped care model, are developed to facilitate a successful implementation. 

This study was initiated by the Bone and Joint Decade NL and financially supported by the Dutch Arthritis Association.

Figure 1: Stepped model of care of osteoarthritis of the hip or knee
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13.15 hRS thematIc PaRallel SeSSIoNS
 PRogNoSIS & PReDIctIoN moDelS

Factors related to seeking health care among adolescents with musculoskeletal pain

Markus Paananen; Simo Taimela; Tuija Tammelin; Marko Kantomaa; Hanna Ebeling; Anja Taanila; Paavo Zitting; 
Jaro Karppinen

topic: epidemiology of pain

aims
Musculoskeletal pain is common among adolescents, but little is known about the factors that affect seeking health care 
for the problem. We examined the care-seeking pattern among adolescents reporting musculoskeletal pain.

methods
The study consisted of adolescents aged 16 years from the 1986 Northern Finland Birth Cohort who responded to a 
mailed questionnaire in 2001 and reported musculoskeletal pain over the preceding six months (n=5052). Logistic 
regression analyses were performed to assess whether enabling resources, need factors, personal health habits, and 
psychological problems associate with seeking health care for musculoskeletal pain.

Results
Musculoskeletal pain during the preceding six months was reported by 68% of boys and 83% of girls in the study 
population. Only 16% of boys and 20% of girls reporting pain had sought medical care. Among both boys and girls, 
care-seeking was associated with being a member of a sports club (boys, OR 2.1; girls, OR 1.5) and having one (boys, OR 
2.1; girls, OR 1.8) or at least two (boys, OR 2.2; girls, OR 2.1) other health disorders. In addition, it was associated with a 
high physical activity level (OR 1.5) and low self-rated (OR 1.5) health among girls. Reporting pain in other anatomical 
areas decreased the likelihood of seeking care for pain among both genders.

conclusion
Relatively few adolescents with musculoskeletal pain had consulted a health professional for the problem. Being 
physically active (trauma), participating in organized sport (accessibility of care), and having other health problems may 
explain why an adolescent seeks care for musculoskeletal pain.

the clinical course of transient Synovitis in children. a Systematic literature Review.

Sylvana S. Asche, MS; Rogier M. van Rijn, MSc; Gert J.H.J.M. Bessems, MD; Marjolein Krul, MD; Sita M.A. Bierma-Zeinstra, PhD

topic: Pain in children

aims
Transient synovitis is considered to be a harmless condition in childhood. Though, with an unknown aetiology and a 
possible link with Perthes’ disease, an overview of the course of transient synovitis is important to verify its outcome. 
This systematic review provides an overview of the literature concerning the clinical course of transient synovitis of the 
hip in children.

methods
A database search was conducted in Medline and Embase. Studies that described a short- and/or long-term follow-up 
of transient synovitis were included. Case reports, reviews and studies describing traumatic hip pain were excluded. 
The methodological quality was assessed by three reviewers independently. Data-extraction was performed by one 
reviewer and checked by two reviewers. 

Results
In total, 25 studies were included, of which 14 were of high quality. At two weeks follow-up, almost all children with 
transient synovitis were symptom-free. Those with persisting symptoms over one month are more prone to develop 
other hip pathology, like Perthes’ disease. The recurrence rate of transient synovitis varies from 0% to 26.3%. On long-
term follow-up, 0% to 38% of the children diagnosed with transient synovitis developed Perthes’ disease. Hip pain after 
intensive physical effort and limited range of motion of the hip on long-term follow-up is reported in 19% and 8%, 
respectively.

conclusions
Children with TS usually recover within two weeks; recurrence arises in one out of eight cases in a follow-up period 
varying from 3 months to 20 years. At least six months after the episode of transient synovitis, Perthes’ disease should 
be considered as alternative diagnosis when hip symptoms persist or re-occur. 
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course and prognostic factors regarding sciatica in primary care: a 3 year follow-up 
study

JC Hordijk; PAJ Luijsterburg; BW Koes; AP Verhagen

topic: low back pain& sciatica

aims 
At the moment there is little information on the clinical course of acute sciatica. There is also
little information on the amount of people that undergo surgery or develop persistent complaints. In
this study we investigated how many patients with acute sciatica undergo surgery or suffer from
persistent complaints in the long-term. Furthermore, the prognostic factors for surgery and persistent
complaints were studied.

methods 
We used primary care patients (n=135) with acute/sub-acute sciatica who participated in a
randomised controlled trial (ISRCTN68857256), that evaluated additional physical therapy to general
practitioners’ care compared to general practitioners’ care alone. These patients were invited to
participate in a telephone interview three years after the start of the study.

Results
Of the 135 patients, 96 (71.1%) participated in the 3 year follow-up study. Seven patients
(5.2%) underwent surgery, all of them during the first year. At 3 years follow-up about one third of the
patients reported complaints of the legs during the last week, almost everybody had new episodes with
back pain in the past 3 years. More than half of the patients reported new episodes with leg pain during
the 3 years follow-up. Recurrent complaints were present in 57 (59.3%) patients and 4 (4.2%) patients
had persistent complaints. Heavy labour and functional disability at baseline showed to be related to
persistent complaints, while pain severity at baseline predicted surgery in the future.

conclusions
About 5% of the primary care patients with (sub)acute sciatica underwent surgery during
the 3 year follow up period. At 3 year follow-up, a large proportion of the patients reported (recurrent)
sciatica complaints. Participating in heavy labour and more functional disability at baseline predicted
persistent complaints at follow-up. More pain in the leg at baseline was associated with subsequent
surgery.

Risk factors for sustained pelvic girdle pain three months postpartum

Hilde S. Robinson; Marit B. Veierød*; Anne Marit Mengshoel; Nina K. Vøllestad
Institute of Health and Society and *Institute of Basic Medical Sciences, University of Oslo, Norway

topic: Prognosis and prediction models & Regional pain syndromes

aims
Disability and pain in the pelvic girdle is common in pregnancy and a substantial number of women suffer from sustained 
problems for a long time after pregnancy. This study aims at identifying risk factors that may both identify those at risk 
for sustained disability and pain and in addition provide information for early treatment. In a recent study we found that 
results from clinical examinations and tests obtained in early pregnancy are risk factors for development of disability 
and pain in late pregnancy. We wanted to examine whether these factors are also risk factors for sustained disability and 
pain postpartum. In addition, we wanted to compare the results using possible explanatory data from early and late 
pregnancy in the prediction models. 

methods
A cohort of 326 women was recruited in early pregnancy. Data were obtained from comprehensive questionnaires 
and clinical tests at inclusion (mean gestational age: 15 weeks) and again at the gestational age of 30 weeks. The tests 
included Active Straight Leg Raise (ASLR), Posterior Pelvic Pain Provocation (P4), distraction, compression and Patrick-
Faber tests, as well as palpation of the symphysis and LDL.  The outcome measures obtained 12 weeks postpartum were 
self reported Disability Rating Index (DRI) and the worst evening pain intensity (visual analog scale). Data were analyzed 
for the entire cohort and for a selection with self-reported pelvic girdle pain (probably representing those with a certain 
affliction). Bivariate statistics  and multivariable regression models were used. 

Results
Median (interquartile range, IQR) of DRI and evening pain intensity 12 weeks postpartum were 4 (IQR 10) and 0 (IQR 6), 
respectively. For those with an affliction at gestation week 30  the values were 5 (IQR 20) and 0 (IQR 12) for DRI and pain, 
respectively. Multiple regression analysis of those with affliction at 30 weeks, showed that sum of pain provocation tests 
were significant risk factors for DRI and pain intensity 12 weeks postpartum (p≤0.01). Preliminary bivariate analyses 
showed that P4, ASLR, sum of provocation tests and pain location within the pelvis were highly associated with DRI 
and pain intensity 12 weeks postpartum when analyzed for the entire cohort (p<0.001). This was found for clinical 
examinations and tests obtained at inclusion and at 30 weeks. The analyses will be completed with multiple regression 
models and the results of these will be presented at the conference. 

conclusion
The study confirmed that disability and pain in the pelvic girdle on the average were quite low 12 weeks postpartum. 
Yet, some women were still severely afflicted. The results suggest that clinical examinations and tests are potential risk 
factors for sustained problems. It remains to been if clinical data are risk factors for sustained postpartum affliction when 
examined early in pregnancy. The preliminary data analyses suggest that it might be so. 



32 Primus Congres Book Program October 11  33 Program October 11 Primus Congres Book 

clinical prediction rules to select treatment for musculoskeletal conditions are based on 
limited evidence

Stanton Tasha R,1; Hancock Mark J,2; Maher Chris G,1; Koes Bart W3
1The George Institute for International Health, Sydney 
2 Back Pain Research Group, University of Sydney, Sydney
3 Department of General Practice, Erasmus Medical Centre, Rotterdam, The Netherlands

topic: Subgrouping and targeting

aim 
The aim of this paper was to critically appraise the research evidence on clinical prediction rules for treatment selection 
in musculoskeletal conditions in primary care. 

methods
A literature search was performed of MEDLINE, EMBASE, CINAHL, AMED, PEDro, and Pubmed. Studies that explicitly 
stated the aim was to develop/evaluate a clinical prediction rule for treatment response in musculoskeletal conditions 
were included. Two independent reviewers assessed eligibility criteria and extracted methodological data, the stage of 
development of each rule, and effect size information. 

Results
We identified fourteen CPRs at the derivation stage and all had been evaluated using a single arm trial design; so it is not 
possible to determine if the CPRs identify prognosis (regardless of treatment) or specifically response to treatment. Only 
one CPR was identified that was at the validation stage. It investigated spinal manipulative therapy (SMT) for low back 
pain and had been evaluated in two separate well-conducted randomised controlled trials. The first trial demonstrated 
a clinically meaningful effect of the SMT CPR; the additional effect from SMT in patients ‘positive-on-the-rule’ was 15 
Oswestry disability units at week 1 and 9 units at week 4. The second trial showed that the CPR did not generalise to a 
different clinical setting.
 
conclusion 
There is, at present, little evidence that CPRs can be used to predict effects of treatment for musculoskeletal conditions. 
The principal problem is that most studies use designs that can not differentiate between predictors of response 
to treatment and general predictors of outcome. Only 1 CPR has been evaluated within an RCT designed to predict 
response to treatment. Validation of these rules is imperative to allow clinical application.

effective treatment of chronic low back pain: merging motor control education and 
behavioural principles

J.P. van Wingerden; I. Ronchetti; A. Vleeming; R. Stoeckart; L. Burdorf; G.J. Kleinrensink

topic: low back pain & sciatica

aim
Since the introduction of the BPS model, psychosocial aspects have dominated the multidisciplinary treatment of NCLBP. 
However, there are new and promising developments  with respect to physical exercise for recovery from low back pain. 
It is assumed that integration of these new exercises with cognitive behavioural treatment protocols may be beneficial 
for therapy outcome. 
The aims of this study are to describe from a biopsychosocial (BPS) perspective the integration of physical exercise and 
behavioural principles within a therapeutic protocol for NCLBP and to demonstrate its therapeutic potential. 

methods
A treatment protocol was developed with specific physical exercises integrated with cognitive behavioural principles. 
In an uncontrolled open label trial a group of 245 severe, seriously impaired and therapy-resistant NCLBP patients 
with average duration of complaints more that 9 years was treated according to this 8-week protocol. The protocol is 
described and the impact of the therapeutic approach is evaluated using the Quebec Back Pain Disability Scale (QBDS), 
a visual analogue scale for pain (VAS) basic function scores, medical consumption, and the patient’s global impression 
of change. 

Results
Medical consumption and use of medication decreased significantly after 8 weeks of therapy. Based on the patient’s 
global impression of change, 73% of all patients experienced improvement. Based on the criteria of the minimal 
clinically important change, 62% of the patients significantly improved on the QBDS and 53% on the pain VAS; in specific 
subgroups these beneficial results were even better (70% and 81%, respectively). 

conclusions
This study demonstrates that physical exercise can be successfully merged with cognitive behavioural principles in a 
multidisciplinary treatment protocol for NCLBP. Our findings support the assumption that therapy outcome improves 
when more attention is paid to the physical aspects of a multidisciplinary program. However creating and maintaining 
the balance between the BPS domains within a therapeutic protocol is a challenge for multidisciplinary teams.  

14.45 hRS PoSteR SeSSIoNS
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clinical outcomes of sickness certification for back pain

Wynne-Jones G; Lewis M; Dunn K.M; Foster NE; Hay EM; van der Windt D

topic: low back pain, work related musculoskeletal problems

aims
Back pain is one of the leading causes of sickness and invalidity benefits in Europe. In the UK, general practitioners 
(GPs) issue sickness certificates allowing patients to stay off work for a specified amount of time. However, detailed 
investigation of the impact of back pain on routine sickness certification, and evidence-based knowledge on the 
consequences of sickness certification is currently lacking. Therefore this study aimed to compare outcomes for back 
pain consulters receiving or not receiving sickness certificates from their GP.

methods
Medical record data of sickness certification (SC) was linked to survey data from a large observational cohort study of 
patients consulting their GP with low back pain carried out in 2005. Consulters were grouped into SC or no SC (N-SC) 
based on their status at consultation for the current back pain episode. Participants were followed-up at 3 and 6 months. 
Primary outcome measures were disability (Roland and Morris Disability Questionnaire (RMDQ)) and pain (Chronic Pain 
Grade (CPG)). Secondary outcome measures of anxiety and depression were recorded with the Hospital Anxiety and 
Depression scale (HADS).

Results
A total of 806 back pain consulters, 54% female, were matched with their SC records. 14% of consulters received a 
SC at baseline. The SC group was significantly more likely to be male (55%) and to be working in routine occupations 
(29%) than the N-SC group. Participants with a SC reported significantly more disability than the N-SC group with mean 
baseline RMDQ scores of 11.6 (SD 5.8) compared to 7.4 (SD 5.4), and significantly more pain; CPG I 13% compared to 31% 
in N-SC group and CPG IV 48% compared to 16% in N-SC group. The SC group reported more anxiety (mean 8.6 (SD 4.0)) 
and depression (mean 7.6 (SD 3.9)) at baseline compared to the N-SC group (mean anxiety 7.7 (SD 4.3) mean depression 
5.7 (SD 3.9)). The SC group continued to report significantly more disability, pain, anxiety and depression at both 3 and 
6-months follow-up compared to the N-SC group. After adjustment for differences in baseline scores only anxiety and 
depression remained significantly different at 6 months follow-up.

conclusions
These findings demonstrate that there are differences between back pain consulters with and without a SC, which 
include higher levels of pain and disability in those with a SC. Furthermore, receiving a SC is associated with anxiety and 
depression 6-months following a GP consultation. The decision to issue a SC is complex and there is evidence that GPs 
make this decision based on both clinical and social factors. These results go some way to understanding the clinical 
factors involved in that decision, but further work is needed to establish some of the social factors involved. 

the effect of lumbar posture on transversus abdominus recruitment during an isometric 
leg task

Rafael Z. Pinto; Paulo H. Ferreira; Márcia R. Franco; Mariana C. Ferreira; Manuela L. Ferreira;  Luci F. Teixeira-Salmela; Vinícius 
C. Oliveira; Chris Maher.  

topic: low back Pain & Sciatica

aim
Although intervention which focuses on the control of neutral lumbar spine has demonstrated positive clinical results, 
it is not known whether neutral lumbar posture can improve recruitment of the abdominal stabilizing muscles. 
The purpose of this study is to compare transversus abdominis (TrA) muscle recruitment (measured as a change in 
thickness with ultrasound imaging) between people with and without chronic low back pain (CLBP) in two different 
lumbar postures, neutral lumbar posture and slump lumbar posture, while performing an isometric leg task.  

methods
The pattern of abdominal muscle recruitment of 30 participants with CLBP (mean age = 42.9 ±13.4;  mean height 
= 167.2 ±9.1; mean weight = 68.8 ±11.5) and 30 controls (mean age = 41.3 ±10.9;  mean height = 168.3 ±8.7; mean 
weight =70.1 ±11.7) were tested in two conditions while performing isometric low load tasks with their limb 
suspended. The two conditions, neutral lumbar posture and flexed lumbar posture, were used in order to simulate 
the lumbar curvature commonly found in upright and slump sitting. The pattern of TrA recruitment was measured as 
a change in thickness with ultrasound imaging following a protocol previous described in the literature. According to 
this protocol, participants were positioned in supine on a plinth with the lower limbs suspended. Therefore, in order 
to investigate the effect of the two different lumbar postures, the protocol was adapted. Half oval-shaped wedges 
were placed under the lumbar region to replicate the neutral lumbar and slump lumbar postures. Wedges were 
selected following a standardized procedure based on the measure of lumbar curvature obtained by using a flexible 
curve in both sitting postures. The upright sitting was defined clinically with the participant seated under the ischial 
tuberosities, involving the maintenance of a neutral pelvic tilt and lumbar and cervical lordosis, whereas the slump 
sitting posture was defined as a commonly adopted relaxed posture while sitting in an unsupported chair. Data were 
analyzed using a two-way ANOVA with between factors being groups (CLBP vs. controls) and within-factor being 
postures (neutral lumbar and flexed lumbar postures) and Fisher’s multiple range tests were used as a post hoc testing. 

Results
Recruitment was greater in neutral lumbar posture than in flexed posture (TrA mean difference = 3.6%; 95%CI = 1.4 to 
5.7%, p = 0.002). An interaction between symptom status and posture was found for TrA recruitment (F1,58 = 5.863, p 
= 0.019). In controls, the effect of neutral lumbar posture on TrA recruitment was greater than flexed (mean difference 
= 6.2%; 95% CI = 3.1 to 9.3%; p <0.001), whereas no effect on recruitment was found in LBP patients (mean difference = 
1.0%; 95% CI = -2.1 to 4.0%; p = 0.534).

conclusions
In a healthy asymptomatic population, lumbar curvature in a more neutral posture enhances the recruitment of 
TrA compared with flexed lumbar posture. The neutral positioning of the lumbar spine might be considered as an 
important clinical strategy with a preventive role in healthy people. However, in CLBP this strategy alone is not capable 
of improving the recruitment of deep stabilizing muscles and other mechanisms might be associated with the positive 
clinical results of interventions aimed at training the deep muscles of the spine. 
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explaining disability and diminished quality of life; the role of self-discrepancies on 
activity-related behavior in patients with chronic low back pain

Huijnen IPJ 1, 2, ivan.huijnen@maastrichtuniversity.nl; Kindermans HPJ 3, h.kindermans@maastrichtuniversity.nl; 
Seelen HAM 4, h.seelen@adelante-zorggroep.nl; Peters ML 3,madelon.peters@maastrichtuniversity.nl; Smeets RJEM, 
1, 2, 5,  rob.smeets@mumc.nl; Jeffrey Roelofs 3, j.roelofs@maastrichtuniversity.nl; Mariëlle Goossens 3, m.goossens@
maastrichtuniversity.nl; Verbunt JA, 1,2, jeanine.verbunt@rehabil.unimaas.nl

1 Department of Rehabilitation Medicine
2 Caphri Maastricht University, Maastricht, The Netherlands
3 Department of Clinical Psychological Science, Maastricht University, Maastricht, The Netherlands 
4 PhD, Adelante Centre of Expertise in Rehabilitation and Audiology, Hoensbroek, The Netherlands 
5 Maastricht University Medical Centre, Maastricht, The Netherlands

topic: low back pain& sciatica

aim
From Chronic Low Back Pain (CLBP) research it has been known that catastrophizing and pain-related fear lead to 
avoidance behavior. However, not all patients with chronic pain who are disabled avoid movements. There seems 
to be a subgroup that persists in activities despite pain. Therefore, recently the self-discrepancy theory is adapted 
to explain the pathway of avoidance and persistence behavior to disability and a diminished quality of life The self-
discrepancy theory describes that discrepancies exist between the actual self (i.e. the person you are now) and the 
ideal self (i.e. the person you ideally would like to be), the ought self (i.e. the person you feel you ought to be) and 
feared self (i.e. the person you fear to be). 
Main aim of the present study is to evaluate whether changes in self-discrepancies over time are associated with 
changes in activity-related behavior of patients with CLBP. Furthermore, it will be evaluated whether changes in 
activity-related behavior will result in changes in disability and quality of life.

methods 
116 patients with CLBP were included in a longitudinal study (baseline and 6 months follow-up assessment). Self-
discrepancies were measured by assessing Hardin’s Selves Questionnaire. Three characteristics of persistence and 
avoidance behavior were assessed in a 14 days daily life activity measurement with an accelerometer:
1. The mean total activity score 
2. The uptime, defined as the period between getting up and going to sleep 
3.  An activity fluctuation score was calculated based on changes in activities over time, for 15 consecutive minutes. 
Furthermore, disability was measured with the Roland Disability Questionnaire (RDQ) and the RAND-36 was used to 
measure physical and mental quality of life.
For all variables, changes between baseline and follow-up were calculated.
For preliminary analyses, Pearson correlations were calculated between self-discrepancies and the characteristics of 
activity-related behavior. Furthermore, Pearson correlations were also calculated between activity-related behavior 
characteristics and the RDQ and physical and mental health quality of life.

Results
Preliminary analyses showed no significant correlations between one of the three types of self-discrepancies and 
any of the characteristics of activity-related behavior. Changes in activity fluctuations over time appeared to be 
associated with changes in RDQ-score over time (r= 0.37, p=0.02), but not with changes in quality of life. Changes in 
other characteristics of activity-related behavior were not related to changes in disability nor quality of life. 

conclusion 
Based on these preliminary analyses, no association could be found between changes in self-discrepancies and 
objectively assessed characteristics of persistence and avoidance behavior. In evaluating associations between 
changes in characteristics of activity-related behavior and disability or quality of life, only changes in activity 
fluctuations over time appeared to be associated with changes in disability. However, additional analyses based on 
hierarchical modeling techniques will be performed to further test our hypotheses.

acknowledgments
Sponsored by ZON-MW (14350042) and EFIC Grünenthal Grant.

Impact of an educational approach towards back pain on lbP-beliefs

Marjon EA Wormgoor 1; Magnus Odéen 2; Aage Indahl 1,2

1 Vestfold Hospital Trust, Clinic Phys.Med.&Rehab., Stavern, Norway
2 Uni Health Bergen, Norway

topics low back pain & sciatica 
 Workrelated musculoskeletal problems
 treatment of musculoskeletal Disorders

background
Most hypotheses for cause of low back pain (LBP) are rooted in an injury-model focusing at the spines vulnerability 
for physical loading. Unfavourable LBP-beliefs (worries, expectations, knowledge, attitudes) concerning cause and 
consequences reflect how widely this model is still in use. An educational approach to LBP may be an effective tool in 
changing these beliefs. 
At Kysthospitalet in Stavern a new educational stepped-care approach for managing musculoskeletal pain complaints 
was established, starting at the work-place: “atWork” (iBedrift). The fundamental notion of this educational approach is 
the understanding that LBP usually is a benign self-limited condition, not a sign of injury and not behaviour caused. It 
aims at providing insight and confidence about the spines robustness, giving reasons to normalize activity level.
AtWork helps the workplace to develop a readiness for supporting workers with LBP, enabling them to stay at work even 
if they can not do their ordinary tasks. The employees are taught that LBP is a benign self-limited condition and that 
continuation of activity including work may be beneficial. 
The atWork program consists of four one-hour educational sessions for all employees focusing on effective attitudes 
towards LBP and other musculoskeletal pain and training of employees as non-medical peer advisers to give supportive 
information and assistance in temporary work modifications to colleagues that experience an episode of musculoskeletal 
pain. These peer advisers can refer colleagues with LBP complaints to a Satellite program. 
The Satellite program is a brief intervention program with an educational approach consisting of an educational 
clinical examination by a physical therapist, two days group education and an individual counselling session. Aim is 
reassurance of the functional robustness of the spinal system by giving insight and confidence about the nature of ones 
LBP complaints and the robustness of the spine.

aims
To assess changes in LBP-beliefs following an educational approach at workplace.

methods 
RCT study with a multilevel design at all workplace units of the municipality of Kongsberg (ca 1250 employees). Each 
unit will be randomized to receive one of three options: 
1 Information, peer advisor and referral to “satellite treatment”, 
2 Only information and peer advisor, 
3  Control group, with no interference of the atWork program. 
LBP related attitudes, worries and knowledge, fear-avoidance beliefs, illness perception and impact on functioning are 
assessed.
Data collected at baseline (n=747) and one-year follow-up (n=395) of the employees participating in the project will be 
evaluated.

Results
A pilot study showed that atWork-participants who were referred to “satellite treatment” because of LBP, showed more 
beneficial LBP-beliefs than other LBP-subjects entering the “satellite treatment”.
Differences between the three randomisation groups concerning LBP-beliefs and association with functioning will be 
evaluated and presented.

conclusion 
An educational approach towards LBP focusing at its benign self-limiting condition applied as a preventive initiative for 
employees at workplace may improve patients’ LBP related beliefs.
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group cognitive behavioural treatment for low back pain in primary care. extended 
follow up of the back Skills training trial

Mistry D; Evans D; Hansen Z; Lall R; Withers EJ; Lamb SE on behalf of the Back Skills Training Trial Group 

topic: low back pain & sciatica

background
Recent UK guidance on lower back pain has distinguished between psychological, physical and combined psychological/
physical interventions, and was unable to draw any conclusion about the value of psychological treatments owing to a 
paucity of definitively sized trials with long term follow up. Subsequently, the results of a large randomized controlled trial 
demonstrated that a group based cognitive behavioural intervention (Backs Skills Training), delivered predominantly by 
physiotherapists, was effective in reducing the numbers of participants experiencing disabling and painful symptoms 
related to lower back pain over a 12 month period [1].
Aims: To investigate whether the effectiveness of cognitive behavioural therapy is maintained in the longer term (> 12 
months)

methods
Long term follow up of a randomised controlled trial of group based cognitive behavioural therapy and advice in primary 
care, in comparison to advice alone. Participants were mailed a questionnaire including measures of disability, pain and 
health related quality of life. The time point of long term follow up ranged between 23 and 48 months.

Results
56% (390/701) of the original cohort provided long term follow up data. Responders were somewhat older and had 
less disability at baseline. There was no difference in length of follow up between the groups, which was a median of 35 
months (range 23-48 months).  Within group analysis suggested there were small additional improvements in disability 
and pain beyond 12 months for the CBT group, and somewhat larger improvements in the advice only arm.  However, 
CBT remained more effective over the prolonged follow up in terms of disability, but not pain. The difference between 
groups was 1.2 RMQ points (95% CI: 0.11, 2.36), and 6.9 MVK disability points (95% CI: 1.20, 12.56), with no difference in 
MVK pain at extended follow up. For longer term follow up, the odds of making a transition to no disability was 1.46 (95% 
CI: 1.15, 1.87) in the CBT arm compared to the advice only arm. Time was not a strong determinant of effect.

conclusion
The effects of a CBT intervention are maintained well beyond a 12 month period.  Although pain improves in the longer 
term in participants who receive advice only, recovery of disability is still substantially less.      

References
[1] Lamb SE et al. Group cognitive behavioural treatment for low-back pain in primary care: A randomised controlled trial 
and cost-effectiveness analysis. Lancet 375:916, 2010 .

Factors predicting clinical outcome 12 and 36 months after an exercise intervention for 
recurrent low-back pain

Rasmussen-Barr E.; RPT, PhD‡*, Äng BO, RPT, PhD‡; Campello, M., RPT, PhD±,  Arvidsson I., RPT, PhD‡; Nilsson-Wikmar L., RPT, 
PhD‡

From the ‡ Department of Neurobiology, Care Sciences and Society, Division of Physiotherapy, Karolinska Institutet, 
Stockholm, Sweden, ± Occupational & Industrial Orthopaedic Center,  NYU Langone Medical School, New York, NY,  
*Ortoped Medicinskt Center, Stockholm, Sweden;

objectives
In everyday clinical work it useful to target interventions for those risking a poor long-term outcome. The aim of this 
cohort study was to identify early predictive factors for a poor outcome of disability and pain 12 and 36 months after 
an intervention in patients with recurrent low-back pain currently at work.

methods
Seventy-one patients with recurrent LBP, all at work, seeking care at a primary health care setting were included. 
Predictive indicators including demographic data and health-related variables were derived from questionnaires pre- 
and post intervention over eight weeks. The dependant outcome variables were perceived disability and present pain 
at 12 and 36 months. Multivariate regressions, able to control for confounding factors, were used to identify significant 
predictive factors related to the dependent outcome. 

Results
Early data on poor self-efficacy, greater disability and pain, and post-intervention data on high pain frequency, 
emerged as independent predictors of a poor outcome of disability at 12 and 36 months. Further, higher levels of pain 
and, again, higher post-intervention data on high pain frequency, appeared as independent predictors.  

Discussion
Our results suggest that poor self-efficacy, greater disability, and pain and post- intervention data on higher pain 
frequency, are the most consistent independent predictors of long-term poor outcome of disability and pain in such 
patients. Formative data obtained post-intervention confirmed these predictors, thus indicating the importance of 
screening for such factors to optimize the management of low-back pain.
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evaluation of the posterior muscle chain activity during frequently used extension 
exercises: via muscle functional magnetic resonance imaging (mfmRi) and surface 
electromyography (semg)

De Ridder E 1; Vandemaele P 2; De Deene Y 3; Danneels L 1

1 Department of Rehabilitation Sciences and Physical Therapy, Faculty of Medicine, Ghent University, Belgium
2 Department of Radiology, Faculty of Medicine, Ghent University, Belgium
3 Department of Radiotherapy and Nuclear Medicine, Ghent University Hospital 

topic : low back pain and sciatica 

aims
To investigate the activity of the posterior muscle chain during two standardized extension exercises and to compare the 
activity (ratio) of the thoracic, lumbar  and hip muscles during these exercises. 
To investigate the association between the measurement techniques ( sEMG and mfMRI)

methods
Healthy volunteers (n=18),with no history of low back pain in the past year, participated in this study. All subjects performed 
a standardized trunk and leg extension exercise at 60% of repetition maximum, in both a dynamic and stato-dynamic 
manner (randomized order). 
Muscle activity of the posterior muscle chain (back and hip muscles) was recorded in two ways. Surface electromyography 
(EMG) was used to record the muscle activity during the exercises, and muscle- functional MRI was used to investigate back 
muscle recruitment. The latter method relies on an acute contraction-induced increase in T2-transverse relaxation times, 
resulting from underlying physiological reactions, and consequently indicates an amount of muscle activity. Images were 
obtained before the exercises (resting condition) and after each exercise (exercise condition). Each muscle of the posterior 
muscle chain was analyzed bilaterally at three different levels (T12, L3 and L4)

Results
EMG data shows no significant difference between  left and right muscle activity. Therefore the mean activity of each muscle 
is used for further data analysis.
In general the latissimus dorsi was the least active during all exercises ( < 24%MVC). Furthermore the hipextensor muscles 
(gluteus maximus and biceps femoris) are less active than the back muscles, with no significant difference between the 
exercises. 
The lumbar parts of the erector spinae are more active during trunk extension (72%MVC) compared to leg extension 
(63%MVC) and their activity level is slightly higher than the thoracic parts during both exercises (respectively 63%MVC for 
trunk and 50% MVC for leg extension).
The mulftidus shows the highest activity of all muscles during the trunk extension exercises (77%MVC) but there is no 
difference for the leg extension exercises (61%MVC).  
Furthermore in general the highest activity of all investigated muscles is found during stato-dynamic exercises compared to 
the dynamic exercises. With the highest overall ( whole posterior chain) during stato-dynamic trunk extension.
In both conditions mfMRI data shows similar activity in left and right muscles, except for the lumbar part of the iliocostalis 
and longissimus. In rest, T2 values of the thoracic parts of the erector spinae are slightly higher than the T2 values of the 
lumbar parts and the multifidus.                                     
The percentage shift in T2 value (T2exercise – T2rest / T2rest) for the multifidus seems to be greater during stato-dynamic 
trunk extension compared to the other exercises.
For the lumbar  erector spinae the percentage T2 shift tends to be greater during trunk extension   exercises.  
At thoracic level (T12) the latissimus dorsi shows a lesser T2 shift than the thoracic erector spinae during all exercises.                                                                                          

conclusion
Muscle dysfunctions of the posterior muscle chain, and particularly a decreased endurance  seems to play an important role 
in the development of low back pain. Therefore exercise programs are important to train the posterior muscle chain and may 
prevent the development of low back pain. With this study we wanted to select the most effective exercise and contraction 
method to train the endurance capacity. The stato-dynamic trunk extension seems to be the most appropriate exercise to 
activate the back muscles of posterior muscle chain. The hip extensor muscle are activated less than the back muscles but 
are also important for a good performance of the whole chain, and can also be trained by the selected exercises.  

Prognostic factors for recovery in chronic non-specific low back pain: a systematic 
review

K Verkerk; PAJ Luijsterburg; HS  Miedema; A Pool-Goudwaard; BW Koes

topic:low back pain & sciatica (1), prognosis& prediction models (11), outcome measures (15) 

aims
The aim of this systematic review was to determine prognostic factors on the outcome measurements pain intensity, 
disability, quality of life, return to work and global perceived effect in patients with chronic non-specific low back pain at 
short (< 6 months) and long (> 6 months) term. 
Numerous of reviews have been performed to gain insight into the prognostic factors predicting the transition to chronic 
low back pain in patients with acute low back pain, but no information is gathered in a review on which predictors for 
recovery in patients with chronic non-specific low back pain are relevant for our clinical decision making. 

methods
In the systematic review, articles were selected using the databases PubMed, Cinahl and Embase (through March 2010). 
Only published articles were included based on title, abstract by two independent reviewers. Included studies had a 
baseline study population of chronic (≥ 3 months) non-specific low back pain patients reporting relevant outcome 
measures. Two reviewers independently selected the studies and two reviewers assessed the methodological quality. A 
qualitative analysis was performed of all included studies. 

Results
We included 13 studies. Overall, there were some methodological shortcomings in the included studies. After data 
extraction pooling of data was not possible. Around 50 reported prognostic factors were studied and grouped in 8 
domains for which the evidence was assessed.

conclusion
Evidence for each outcome is weak and most studies appeared to be of poor methodological quality due to high risk of 
bias. At this moment we are analyzing the results of this study which will be finished in July 2010. In October 2010 at the 
PRIMUS congress the result will be presented to you. 
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Impact of an educational approach towards back pain on lbP-beliefs

Marjon EA Wormgoor 1; Magnus Odéen 2; Aage Indahl 1,2

1 Vestfold Hospital Trust, Clinic Phys.Med.&Rehab., Stavern, Norway
2 Uni Health Bergen, Norway

topics low back pain & sciatica 
 Workrelated musculoskeletal problems
 treatment of musculoskeletal Disorders

background
Most hypotheses for cause of low back pain (LBP) are rooted in an injury-model focusing at the spines vulnerability 
for physical loading. Unfavourable LBP-beliefs (worries, expectations, knowledge, attitudes) concerning cause and 
consequences reflect how widely this model is still in use. An educational approach to LBP may be an effective tool in 
changing these beliefs. 
At Kysthospitalet in Stavern a new educational stepped-care approach for managing musculoskeletal pain complaints 
was established, starting at the work-place: “atWork” (iBedrift). The fundamental notion of this educational approach is 
the understanding that LBP usually is a benign self-limited condition, not a sign of injury and not behaviour caused. It 
aims at providing insight and confidence about the spines robustness, giving reasons to normalize activity level.
AtWork helps the workplace to develop a readiness for supporting workers with LBP, enabling them to stay at work even 
if they can not do their ordinary tasks. The employees are taught that LBP is a benign self-limited condition and that 
continuation of activity including work may be beneficial. 
The atWork program consists of four one-hour educational sessions for all employees focusing on effective attitudes 
towards LBP and other musculoskeletal pain and training of employees as non-medical peer advisers to give supportive 
information and assistance in temporary work modifications to colleagues that experience an episode of musculoskeletal 
pain. These peer advisers can refer colleagues with LBP complaints to a Satellite program. 
The Satellite program is a brief intervention program with an educational approach consisting of an educational 
clinical examination by a physical therapist, two days group education and an individual counselling session. Aim is 
reassurance of the functional robustness of the spinal system by giving insight and confidence about the nature of ones 
LBP complaints and the robustness of the spine.

aims
To assess changes in LBP-beliefs following an educational approach at workplace.

methods 
RCT study with a multilevel design at all workplace units of the municipality of Kongsberg (ca 1250 employees). Each 
unit will be randomized to receive one of three options: 
1) Information, peer advisor and referral to “satellite treatment”, 
2) Only information and peer advisor, 
3) Control group, with no interference of the atWork program. 
LBP related attitudes, worries and knowledge, fear-avoidance beliefs, illness perception and impact on functioning are 
assessed.
Data collected at baseline (n=747) and one-year follow-up (n=395) of the employees participating in the project will be 
evaluated.

Results
A pilot study showed that atWork-participants who were referred to “satellite treatment” because of LBP, showed more 
beneficial LBP-beliefs than other LBP-subjects entering the “satellite treatment”.
Differences between the three randomisation groups concerning LBP-beliefs and association with functioning will be 
evaluated and presented.

conclusion 
An educational approach towards LBP focusing at its benign self-limiting condition applied as a preventive initiative for 
employees at workplace may improve patients’ LBP related beliefs.

assessing medial collateral ligament knee lesions in general practice 

Kastelein M, Wagemakers HP; Luijsterburg PA; Verhaar JA; Koes BW; Bierma-Zeinstra SM

topic: traumatic and sportrelated injuries, diagnosis and classification

aims 
To assess the diagnostic value of history-taking and physical examination of medial collateral ligament lesions after a 
knee injury presenting in general practice.
Methods Patients aged 18 to 65 years with a traumatic knee injury who consulted their general practitioner within 5 weeks 
after trauma filled out a questionnaire, underwent a standardized physical examination, and underwent a magnetic 
resonance imaging scan. Logistic regression analysis was used to test possible associations between determinants 
from history-taking/physical examination and medial collateral ligament lesions. The diagnostic value of history-taking 
and physical examination was determined for those variables indicating an association with medial collateral ligament 
lesions and was assessed by sensitivity, specificity, predictive value positive (PVP) and negative (PVN), and likelihood 
ratios.

Results 
Of the 134 patients included in this study, 35 (26%) had a medial collateral ligament lesion seen on magnetic resonance 
imaging scan. From history-taking, the determinants “trauma by external force to leg” and “rotational trauma” showed 
an association with medial collateral ligament lesion after multivariate analysis. From physical examination, “pain valgus 
stress 30 degrees “ and “laxity valgus stress 30 degrees “ showed an association. The PVP of a MCL lesion increased 
from 0.26 to 0.41 for “trauma by external force to leg,” to 0.33 with a positive “rotational trauma,” to 0.44 for “pain valgus 
stress 30 degrees,” and to 0.37 for “laxity valgus stress 30 degrees.” Combining the determinants from history-taking 
did not increase the PVP significantly. Adding “pain valgus stress 30 degrees” or “laxity valgus stress 30 degrees” to the 
combination of determinants from history-taking when at least 1 of 2 determinants was positive, increased the PVP to 
0.56 and to 0.43, respectively. The PVP increased to 0.63  when combining at least 1 of 2 determinants from history-
taking was positive, combined with “pain valgus stress 30 degrees”
and “laxity valgus stress 30 degrees.”
The probability of the absence of a MCL lesion increased from 0.74 to 0.85 for negative test results for “rotational trauma,” 
to 0.90 for “pain valgus stress 30 degrees,” and to 0.94 for “laxity valgus stress 30 degrees.” Combining the determinants 
of history-taking did not increase the PVN substantial. Also, adding the determinants from physical examination did not 
increase the PVN.

conclusion 
The general practitioner can nearly exclude MCL lesions when “laxity valgus stress 30 degrees” is negative or when at least 
1 of the 2 determinants of history-taking is negative, which is important to avoid unnecessary diagnostic interventions 
and treatment. The general practitioner can predict with a maximum 63% chance whether there is a MCL lesion when 
at least 1 of the 2 determinants from history-taking is positive combined with a positive “pain valgus stress 30 degrees” 
and positive “laxity valgus stress 30 degrees.” Therefore the general practitioner cannot be completely certain whether 
there is a MCL lesion.
Clinically, this may not be a problem, because the treatment of a MCL lesion initially consists of conservative treatment. 
If complaints persist, further diagnostic testing including MRI scan may be indicated.
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Reliability of triggerpoint assessment of chronic low back pain patients based on the 
sharp type pain sensation: a diagnostic accuracy study.
        
J.J.M. Sloothaak, clinical epidemiologist  i.t.  Masterstudies AMC- UvA; Studiebegeleider E.W.P. Bakker PhD, clinical 
epidemiologist  Masterstudies AMC-UvA.

topic : Diagnosis (and treatment) of musculoskeletal disorders 

abstract
Musculoskeletal pain is a major cause of morbidity and important public health problem with a recorded prevalence in 
the general Dutch population aged 25 years and over of 53.9 %, with a number of 44, 4% reporting musculoskeletal pain 
lasting longer than 3 months. The lower back is the most frequently reported pain site. About half of those reporting 
musculoskeletal pain had contact during the last year with a health professional because of their pain    
Based on two of the three pillars of knowledge resources formulated by David Sackett’s Evidence Based Practice theory, 
the integration of clinical expertise and patient values has led to the widespread use of all sorts of  techniques to 
physically manipulate the fabric of painful parts in the body. The triggering aspect of certain type of painful tissue 
localizations has drawn special attention.   
The hypothetical  fundamentals, of the theoretical explanation for this phenomena and the alleged therapeutic effect of 
manipulating painful tissue,  lacks solid ground to provide a foundation for the third pillar named Evidence.
In search for scientific evidence to support triggerpoint manipulation a new approach has been used, to underpin 
diagnostic tools and clinical reasoning  towards the process of therapeutic intervention.
This contribution will focus on the rationale. Hopefully a preliminary report can be given on the results of this study that 
is planned in September 2010. 
Travell en Simons has described the clinical characteristics of the Myofascial Trigger points. In the rationale for determining 
the presence of a trigger point, insights play a role based on the pathophysiology of the excessively active contractile 
muscle due to local reduced oxygen levels and increased inflammatory chemicals . 
There is no generally accepted reference standard for diagnostic criteria of Myofascial Trigger points (MFT), and data on 
the reliability of physical examination for MFT are conflicting. The findings of the study from Lucas prompt consideration 
of alternative explanations for the clinical phenomena attributed to trigger points . 
Clinicians and scientists are urged to move toward simpler, global assessments of patient status .
After factor analysis of data from assessment of patients with osteoarthrosis of the knee, low back pain and carpal tunnel 
syndrome, three clear pain quality factors emerged. The factors represent paroxysmal pain sensations, superficial pain 
and deep pain. The paroxysmal pain quality domain consists of the following components: shooting, sharp, electric, hot 
and radiating . 
Experimental research is needed to determine whether systematic changes in specific pain qualities and perceived 
depth have a specific impact on patient functioning apart from any changes in global pain intensity .
Clinical experience shows the possibility of long lasting desensibilisation by exposure treatment of the sharp type 
sensation triggerpoint. 
Studies on nociceptieve primary afferents indicate that the marked attenuation in the sharp type pain sensations 
during prolonged static stimulation may have been caused by adaptation of activity in A-delta type 2 nociceptors . 
Interventions based on the fear-avoidance and experiential avoidance models requires people to experience their pain 
without attempting to escape from it (or minimize it) until they eventually habituate to it . The interface between pain-
related neurobiology and processes such as pain-related catastrophizing represents an important avenue for future pain 
research 
In this study the reliability of trigger point assessment with the attribute sharp feeling from the domain paraoxysmal 
pain is being investigated. 
If assessment using the attribute sharp feeling could stand the trial of diagnostic accuracy, we may encounter a 
straightforward and practical basis for the treatment of the phenomenon of sharp type sensation trigger points and its 
contribution to physical and emotional functioning. 
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Therapy. 2009;47:721-728.

•  Campbell CM, Edwards RR. Mind-body interactions in pain: the neurophysiology of anxious and catastrophic pain-
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examination of musculoskeletal chest pain – an interobserver reliability study.
 
Mads Hostrup Brunse; Mette Jensen Stochkendahl; Werner Vach; Alice Kongsted; Erik Poulsen; Jan Hartvigsen;  
Henrik Wulff Christensen.

topics: treatment of musculoskeletal Disorders, Regional pain syndromes.

aims 
Joints and muscles of the neck and thorax are recognized as possible sources of pain in patients with chest pain. The 
diagnosis has traditionally been based on the history and clinical examination findings and has primarily aimed at 
excluding other conditions, rather than confirming the diagnosis of musculoskeletal origin. However, in 2005, Christensen 
et al developed a standardized examination protocol with the purpose of identifying patients with musculoskeletal 
chest pain through a systematic examination. The protocol comprises both a case history and a manual examination of 
the chest wall, cervical and thoracic spine. To date, the inter-observer reliability of the overall musculoskeletal chest pain 
diagnosis has never been tested. Therefore, the objectives of the present study were (1) to investigate the inter-observer 
reliability of the overall diagnosis of musculoskeletal chest pain using a standardized examination protocol in a cohort 
of patients with acute chest pain suspected to be of non-cardiac origin, (2) to investigate if any of the single components 
of the protocol had a clinically acceptable level of inter-observer reliability, and finally, (3) to investigate the importance 
of clinical experience on the level of inter-observer reliability.

methods
Eighty patients with an acute episode of chest pain were recruited from an emergency cardiology department. Patients 
were eligible, if an obvious cardiac or non-cardiac diagnosis could not be established. Four observers (two chiropractors 
and two chiropractic students) performed a general physical examination and an extended manual examination of the 
spine and chest wall. Five training sessions were completed prior to the study.  Percentage agreement, Cohen’s Kappa 
and ICC were calculated for observer pairs (chiropractors and students) and all. The descriptive terms proposed by 
Landis and Koch (1977) were used to interpret the kappa values, and a value equal to or higher than 0.60 was considered 
clinically acceptable.

Results
Musculoskeletal chest pain was diagnosed in 44.0 % of patients (range: 43.1 - 47.0 %). Inter-observer kappa values were 
substantial for the chiropractors and overall (0.73, 95% CI= [0.51-0.86] and 0.62, 95% CI= [0.48-0.73] respectively), and 
moderate for the students (0.47, 95% CI= [0.24-0.66]). For single items of the protocol, both chiropractors and students 
showed fair to substantial agreement regarding pain provocation tests (symptoms from the anterior chest wall, muscular 
tenderness from the chest wall, and symptoms from the paraspinal muscles). Contrary to this, observer pairs showed 
poor to fair agreement for assessment of segmental dysfunction. 

conclusion
Suspected musculoskeletal chest pain can be identified with substantial inter-observer reliability using this standardized 
protocol if used by experienced and trained observers. Agreement for individual components of the protocol showed, 
however, considerable variation ranging from poor to substantial. Provided adequate training of observers, the 
examination protocol can be used in carefully selected patients in clinical settings and can be implemented in pre- and 
post-graduate clinical training.

Patterns of pain after motor vehicle collision: a latent class analysis

Vicki L Kristman; J David Cassidy; Pierre Côté

topic: traumatic & sports-related injuries

aims
Few studies examining pain after traffic injury have included the entire population of people injured after motor 
vehicle collision. A recent study examined pain patterns through the distribution of pain localization using exploratory 
principal component analysis. The purpose of this study was to identify and define patterns of pain by grouping the pain 
experiences of individuals after a motor vehicle collision into classes. 

methods
We conducted a cross-sectional analysis of a population-based cohort of 8629 Saskatchewan residents who were 
treated or filed an auto insurance claim within 30 days of motor vehicle collision. Location and intensity of pain were 
measured using 10 numerical rating scale measures by body location. We used a latent class analysis to identify classes 
of individuals based on the main patterns of pain experienced. 

Results
The three class solution provided the most parsimonious, yet clearly distinguishable patterns of pain experienced at the 
individual level. The three classes were head and neck pain, full body pain, and lower limb pain. Head and neck pain was 
the most common pain pattern arising after motor vehicle collision with 48% of the population classed into this group. 
The remainder of the population was split with 26% experiencing full body pain, including head and neck pain, and 26% 
lower limb pain.

conclusion
After motor vehicle collision, approximately half of individuals will experience solely head and neck pain while the 
remaining half will be split between full body pain and lower limb pain. These findings are important for clinical 
management of motor vehicle injuries and for further understanding the prognosis of pain after motor vehicle 
collision. 
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When is fear of motion irrational in chronic pelvic pain patients? 

J.P. van Wingerden; R. Stoeckart; I. Ronchetti; A. Burdorf, G.J. Kleinrensink

topic: Diagnosis and classification

aims
From a bio-psycho-social perspective fear of motion is considered an important factor in the aetiology of chronic low 
back pain.  Avoidance behaviour over a period of time more than 12 weeks is considered to be no longer based on pain 
stimuli from damaged tissue but more on psychological factors like cognitions. This leads to the assumption that fear of 
motion in chronic pain patients generally must be considered irrational. 
Fear of motion is also found in a specific subgroup of chronic low back pain patients, chronic pelvic girdle pain (PGP) 
patients. In this patient group it is demonstrated that the mechanical function of the pelvis is impaired. The correlation 
between fear of motion and the physical impairment in this specific group is determined. The goal of this study is to 
establish the correlation between fear of motion and the level of physical impairment in woman with chronic pelvic 
girdle pain.

methods
In a group of 582 chronic pelvic girdle pain patients the Pearson correlation coefficients are determined between fear 
of motion, as measured with the Tampa scale for Kinesiophobia and physical impairment measured with the Active 
Straight Leg Raise test. 

Results
The initial results of this study show that the correlation coefficient between the Tampa score for Kinesiophobia, Dutch 
version (TSK-DV) as measure of fear of motion and Active Straight Leg Raise (ASLR) was 0.04. However, when combining 
Tampa and ASLR results, four subgroups can be determined with different characteristics. 

conclusion
1. There is no correlation between level of fear of motion and physical impairment. 
2.  Combining information from TSK-DV and ASLR scores improves the diagnostic result and may guide the therapeutic 

process. 
3.  Especially patients with low TSK-DV scores and high physical impairment, so called over achievers, need more scientific 

attention.

Responsiveness and construct validity of the Depression, anxiety and  Positive outlook 
Scale (DaPoS)

1, 2 Rusu A; 1 Santos R; 3 Vogel S; 4 Pither C; 5 Williams A; 1 Pincus T

1 Department of Medical Psychology and Sociology, Ruhr-University Bochum, Germany.
2 Royal Holloway, University of London, Egham, Surrey, TW 20 0EX, U.K.
3 British School of Osteopathy, 275 Borough High Street, London SE1 1JE, U.K.
4 Real Health Institute, 23-31 Beavor Lane, London W6 9AR, U.K.
5 University College London, University of London, Gower Street, London WC1E 6BT, U.K.

topic: Diagnosis and classification

aims
Reviews have described difficulty in accurate and appropriate measurement of negative mood in pain populations due 
to criterion contamination by somatic items. Additionally, a lack of measurement of positive affect has been noted. The 
DAPOS has been recently developed to address these concerns by measuring distress (with non-somatic items) and 
positive affect in chronic pain populations (Pincus et al., 2004). The aim of this study was to further assess the construct 
validity and responsiveness of the DAPOS in patients before and after a multidisciplinary intervention.

methods 
Measures were completed by 82 patients with chronic musculoskeletal pain before and after they underwent a pain 
management programme. All participants had pain for longer than 3 months. To assess construct validity the DAPOS 
was compared with several well-known questionnaires. Responsiveness was assessed by the effect size (ES) and the 
standardized response means (SRM).

Results
With regard to the convergent validity of the DAPOS, the depression subscale was significantly correlated with ZUNG 
Depressive Inventory (r = 0.69), emotional problems and mental health subscales of SF-36 
(r = -0.36 and r = -0.50). Anxiety subscale of DAPOS was correlated with TSK-17 (r = 0.44), SF-36 emotional problems and 
mental health subscales (r = -0.38 and r = -0.54). Finally, the positive outlook scale of DAPOS was correlated negatively 
with ZUNG (r = -0.64) and positively with SF-36 vitality and emotional problems subscales (r = 0.55 and r = 0.37). 
ES and SRM values for the depression (ES = -0.50; SRM = 0.63) and anxiety (ES = -0.42; SRM = 0.53) subscales of DAPOS 
show moderate responsiveness, but higher than Zung scale after exclusion of somatic items (ES = -0.02; SRM = 0.01). The 
positive outlook subscale shows moderate to good responsiveness (ES = 0.68; SRM = -0.68).

conclusion
The psychometric properties of the DAPOS are acceptable, indicating that it is a valid measure of the three mood 
states with excellent repeated evidence of validity and good responsiveness in this sample. More research is needed to 
continue the process of validation and refinement of the DAPOS in different populations.
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characteristics of chiropractors and their patients in belgium
 
Luc Ailliet, DC, PT 1; Sidney M. Rubinstein, DC, PhD 2; Henrica CW. de Vet, PhD 3

1  Private chiropractic practice, Ghent Belgium and Junior Researcher, Department of Epidemiology and Biostatistics, the 
EMGO-institute for Health and Care Research, VU university medical center, van der Boechorststraat 7, 1081 BT Amsterdam, 
the Netherlands

2  Post-doctoral Researcher, Department of Epidemiology and Biostatistics, the EMGO-institute for Health and Care Research, 
VU university medical center, van der Boechorststraat 7, 1081 BT Amsterdam, the Netherlands

3  Professor of Clinimetrics, Department of Epidemiology and Biostatistics, the EMGO-institute for Health and Care Research, 
VU university medical center, van der Boechorststraat 7, 1081 BT Amsterdam, the Netherlands

topic: treatment of musculoskeletal disorders

aims
In 2004, according to the statistics of the Belgian federal government, 1.5% of the Belgian population consulted a chiropractor; 
this implies that more than 150.000 people were treated by chiropractors that year.  There are 101 practicing chiropractors 
representing 139 private practices, averaging 1 chiropractic practice per 76000 inhabitants.  No further information is currently 
available on the characteristics of chiropractors and/or their patients in Belgium, nor on the reasons why patients consult a 
chiropractor. The aim of this study was to describe the characteristics of chiropractors and their patients in Belgium.

methods
All 101 members of the Belgian Chiropractic Union were asked to complete a 28-item postal questionnaire.  The questionnaire 
contained various categories, ranging from demographic characteristics of the chiropractors, type of practice, scope of 
practice, techniques used and treatments delivered, to the diagnostic procedures performed on new patients.  Thereafter 
the chiropractors were asked to recruit ten consecutive new patients presenting to their office for participation in the 
study. Patients completed the questionnaire immediately before the first consultation.  The self-administered questionnaire 
contained questions about demographic characteristics, about the chief complaint, and about past and present investigations/
treatments for the chief complaint.  The degree of pain, limitation of activities of daily living due to the chief complaint, and 
treatment expectations were to be scored on an 11-point numeric rating scale (NRS). The analyses were limited to descriptive 
statistics.  Continuous variables are expressed as a mean and standard deviation, except when the data are skewed, in which 
case the median and interquartile range (IQR) is presented.  Dichotomous variables are expressed as a percentage.  Data were 
entered in SPSS for Windows, version 15.0.

Results
In total, 79.2% (n=80/101) of the chiropractors participated by returning their questionnaires and  517 patients out of the 
potential 800 returned the patient questionnaires. Belgian chiropractors are predominantly male (75%), have a mean age 
of 44 (SD=14), and have been in practice for 18 years on average.  They typically treat neck and/or low back pain with or 
without radiating pain (85% of all complaints).  A very small number of patients (<1%) presents with non-musculoskeletal 
complaints. The majority of the patients visit the chiropractor on the advice of family, friends or acquaintances.  Medical 
doctors refer relatively few patients.  99 of the 517 patients (19.1%) were referred by their medical doctor: of those, only 
three were younger than 18. Patients have a mean age of 43 (SD=16.4), 54% is female, and most patients are employed 
(70%).  Patients present with musculoskeletal complaints of moderate intensity. Approximately half of the patients (47.6%) 
presented with an acute complaint (symptoms less than 6 weeks).  Almost forty percent (38.7%) of the presenting patients 
has chronic complaints (> three months), including one-quarter (24.6 %) with problems for more than one year.  Most patients 
(59.7%) experienced a similar episode in the past. Most patients (64.6%) had consulted another health care professional for 
their current episode before consulting the chiropractor.  Chiropractors spend, on average, 36 minutes on a new patient and 
15 minutes on follow-up consultations.  Diversified technique is by far (93%) the most often used technique, followed by 
activator-assisted spinal manipulative therapy (SMT) (41%).  Ergonomic advice and instruction in exercise therapy are most 
often used in conjunction with SMT.  Most (86.5%) chiropractors  would like to have the legal authority to request diagnostic 
imaging, but only approximately one-quarter (22.5%) would like to be able to prescribe pain medication and NSAIDs.

conclusion
This study is the first comprehensive description of the characteristics of chiropractors and their patients in Belgium.  In 
general, the socio-demographic characteristics of both the chiropractors and the patients are in line with previously published 
data from other European countries and from North America. Chiropractors by-and-large concentrate on the treatment of 
musculoskeletal complaints of moderate intensity.

embaSe, ceNtRal, PeDro and Pubmed are the most comprehensive databases 
indexing randomised controlled trials of physiotherapy interventions

Zoe A Michaleff; Leonardo O Costa; Anne M Moseley; Chris G Maher; Mark R Elkins; Robert D Herbert; Catherine Sherrington.

topic treatment of musculoskeletal Disorders 

aims
To compare the completeness of indexing the reports of randomised controlled trials of physiotherapy interventions 
by eight bibliographic databases: AMED (Allied and Complementary Medicine Database), CENTRAL (Cochrane Central 
Register of Controlled Trials), CINAHL (Clinical Index of Nursing and Allied Health Literature), EMBASE (Excerpta Medica 
Database), Hooked on Evidence, PEDro (Physiotherapy Evidence Database), PsycINFO, and PubMed.

methods
A PubMed search was conducted to identify all systematic reviews evaluating physiotherapy interventions published in 
2008. The references for included studies from a random sample of these systematic reviews were extracted to generate 
the pool of 400 unique reports of randomised controlled trials. Eight bibliographic databases (AMED, CENTRAL, CINAHL, 
EMBASE, Hooked on Evidence, PEDro, PsycINFO, and PubMed) were subsequently searched to determine if they indexed 
each of the trial reports. The number and proportion of reports of randomised controlled trials indexed on each database 
were calculated. Confidence intervals for the proportions were computed using the Wilson score method. The number 
of trial reports indexed uniquely by each database and the number of trial reports indexed by two or more databases 
were also determined.  

Results 
The pool of 400 unique reports of randomised controlled trials was compiled from the first 39 systematic reviews 
from the randomly sorted list of reviews. The largest number of reviews evaluated physiotherapy interventions for 
musculoskeletal conditions (10 of the 39 reviews). EMBASE (96%), CENTRAL (95%), PEDro (92%) and PubMed (89%) 
indexed the greatest proportion of the pool of trial reports. These were followed by CINAHL (53%), AMED (50%), and 
Hooked on Evidence (46%), which were higher than PsychINFO (6%). Nearly all of the trial reports (98.5%) were found 
on at least one of the databases, with 91.3% of trials being indexed on 4 or more databases. Three trials were uniquely 
indexed on a single database (two on CENTRAL and one on PEDro). Searching CENTRAL and PEDro in combination with 
either EMBASE or PubMed identified all the reports of trials indexed.

conclusion 
The four most comprehensive databases of trials evaluating physiotherapy interventions were EMBASE, CENTRAL, PEDro 
and PubMed. Clinicians seeking quick answers to clinical questions could search any of these databases knowing that all 
are reasonably comprehensive. Unlike the other databases, PEDro is physiotherapy-specific, so it is more “sensitive” and 
easier to search for trials of physiotherapy than the other databases. Researchers could use EMBASE, CENTRAL, PEDro 
and PubMed in combination to conduct exhaustive searches. It appears there is little to be gained by routinely also 
searching CINAHL, AMED, Hooked on Evidence or PsycINFO.
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manual medicine for non-priority orthopaedic outpatients?  
A pragmatic, randomized controlled study. (Press, Clinical Journal of Pain).

Lilje Stina, DN; Friberg Håkan, MD; Wykman Anders, MD, PhD; Skillgate Eva DN, PhD.

topic: treatment of musculoskeletal Disorders

aims
Traditionally, orthopaedic outpatient waiting lists are long, and many referrals are for conditions that do not respond to 
interventions available at an orthopaedic outpatient department. There seems to be a gap between the competence 
and management skills between the general practitioners and physiotherapists at district and those of orthopaedic 
surgeons, in the assessment/management decisions and treatments, respectively, of patients with musculoskeletal 
pain. Many disorders are too specialized for general practitioners, not cured by exercises with a physiotherapist and yet 
not surgical cases.
These patients often seek manual medicine, like naprapathy. The profession of naprapathy is common in Sweden, Norway 
and Finland and was initiated in 1907 in the USA. It is a health profession defined as a specific system for examination, 
diagnostics, manual treatment and rehabilitation of pain/dysfunction in the neuromusculoskeletal system. The therapy 
aims to reduce pain and dysfunction through treatment of the connective tissue, muscle- and neural tissue in/around 
the spine and other joints, by a combination of manual techniques. 
The overall objective of this trial was to investigate if orthopaedic waiting lists can be reduced through integrative 
medicine. Specific aims were to compare the effects of naprapathic manual therapy to conventional orthopaedic care 
for outpatients with non-urgent musculoskeletal disorders unlikely to benefit from surgery regarding pain, physical 
function and perceived recovery. 

methods
Seventy-eight referrals regarding “non-priority patients”, (an average of 6 months on the waiting list) of an orthopaedic 
outpatient department in Sweden were included in the trial. 
The two interventions compared were naprapathic manual therapy (Index group) and conventional orthopaedic care 
(Control group). Primary outcomes: physical function and bodily pain. Secondary outcomes: perceived recovery, the 
number of patients being discharged from the waiting lists, the level of agreement between the naprapathic and the 
orthopaedic management decisions and the number of interventions in the different groups. 
The effects were measured by questionnaires at baseline and after 12, 24 and 52 weeks. The SF-36 survey and a Visual 
Analogue Scale were used. Perceived recovery was measured by asking the participants how their condition had 
changed compared to baseline. Five alternatives were dichotomized to “a little better” and “very much better”, compared 
to “no change”, “a little worse” and “very much worse”. 

Results
The pain duration for 75 per cent of the study participants was more than a year. Almost half of them had seen one or 
two more doctors except the one who made the referral to the orthopaedic department and were also on medication 
requiring prescription. Fourty two per cent had tried physiotherapy.
At the long-term follow-up (52 weeks), statistically significant differences between the groups were found regarding 
impairment in pain, increased physical function and regarding perceived recovery, favouring the Index Group. 
Sixty four per cent in the Index group stated that they were “a little” or “very much better”, compared to 28 per cent 
in the Control group. Sixty-two percent of the patients in the Index Group agreed to be discharged from the waiting 
list. The level of agreement concerning the management decisions was 80%.When taking into account the number of 
“no intervention” where there was agreement, the total number of patients that could have been discharged from the 
waiting list was 80 per cent.
The number of interventions in the groups were altogether 269 in the Index group and 358 in the Control group, 
respectively. Two patients (5%) in the Index group still had some kind of treatment (massage and physiotherapy, 
respectively), compared to 13 patients (34%) in the Control group, who still had physiotherapy.

conclusion
The trial suggests that naprapathic manual therapy may be an alternative to consider for orthopaedic outpatients 
with disorders unlikely to benefit from surgery. Further research in order to establish clinical guidelines as well as cost 
analysis are needed.

Physical fitness is more strongly associated with low back pain than self-reported 
physical activities - evidence from a working population

Hans Heneweer 1; H Susan J Picavet 2; Filip Staes 3; Henri Kiers 1; Luc Vanhees 1,3

1  University of Applied Sciences, Research Department Lifestyle and Health, Utrecht, The Netherlands.
2  National Institute of Public Health and the Environment, Department for Prevention and Health Services Research, 

Bilthoven, The Netherlands.
3  Faculty of Kinesiology and Rehabilitation Sciences, Department of Rehabilitation Sciences, Katholieke Universiteit 
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Corresponding author: Hans Heneweer, email: hans.heneweer@hu.nl

topic: low back pain

aim
 To study the associations between types and intensity of self-reported daily physical activity, objective measured 
levels of physical fitness and low back pain (LBP) in a working population. 

methods
Cross-sectional data were analyzed  from 1723 police employees who participated in the Utrecht Police Lifestyle 
Intervention Fitness and Training study during 2004-2008. Physical activity was assessed by questionnaire measuring 
type, intensity and time spent on daily activities. Physical fitness was based on muscular dynamic endurance 
capacity and peak oxygen uptake (VO2 peak). Odds ratios (OR) and 95% confidence intervals (CI) were estimated by 
multivariate logistic regression analysis. The data presented refer to the highest quartile versus the lowest quartile of 
fitness or physical activity.

Results
Objective measures of both muscular fitness and aerobic fitness were strongly and inversely associated with LBP. 
Higher levels of physical fitness were associated with less LBP, both for muscular fitness (OR= 0.47, 95% CI: 0.31, 0.71) 
and aerobic fitness (OR= 0.45, 95% CI: 0.28, 0.73). These associations were more pronounced than for physical activity 
based on questionnaire data.  A high level of self-reported physical activity of high intensity was slightly associated 
with less LBP (OR= 0.78, 95% CI: 0.54, 1.14), but a high level of physical activity based on the total range of activities 
was even associated with more LBP (OR=1.50 95% CI:1.00, 2.25).

conclusion
The finding that physical fitness is more associated with low back pain than the outcome of self-reports of physical 
activity might suggest that in particular physical activity with an intensity that improves physical fitness is a key in the 
physical activity spectrum to prevent low back pain.

Hans Heneweer, MSc
PhD candidate Faculty Chair Lifestyle and Health
Research Centre for Innovations in Health Care
University for Applied Sciences Utrecht
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assessment of transversus abdominis muscle recruitment with ultrasonography in low 
back pain: effect of operator’s previous training on reliability

Dafne Port Nascimento; Paulo Ferreira; Manuela Ferreira; Kathryn Refshauge; Jane Latimer; Christopher Maher; Rafael 
Zambelli. 

topic: low back pain

aims
Low back pain (LBP) represents an important economic burden worldwide and is also associated with work 
absenteeism and disability. The measurement of change in thickness in the deep muscle transversus abdominus (TrA) 
via ultrasonography has become popular in the assessment of the efficacy of motor control exercises in LBP. Studies 
investigating the reliability of ultrasonography in the assessment of TrA recruitment have shown conflicting results and 
the effect of ultrasound operators’ training levels has not been investigated. The aims of this study were to investigate 
the reliability of an ultrasonography test protocol in the assessment of TrA recruitment and the effect of operators´ 
previous training in data acquisition. 

methods
The study was divided into 3 stages: Initially, 4 raters measured the thickness of 10 randomly selected ultrasound static 
images of TrA from LBP subjects using custom-designed software. Secondly, two assessors tested 20 LBP subjects with 
an ultrasound protocol that measures changes in TrA thickness associated with isometric lower limbs contraction. One 
of the testers was trained for 3 months prior to data collection while the other tester had no previous training. At last, 
measurements of TrA thickness of 10 LBP subjects were analysed by the same assessors from stage 2, however each of 
them had 3 more months training with the ultrasound test protocol.  Intraclass correlation coefficients, ICC (3,1) were 
calculated for reliability analyisis. 

Results
Inter-tester reliability ICCs for the measurement of ultrasound static images ranged from 0.70 to 0.98. Intratester 
reliability for ultrasound test protocol in the second stage was 0.85 for the more experienced tester and 0.28 for the less 
experienced  tester, while inter tester reliability was 0.26. In the third stage, intratester reliability was 0.80 for the tester 
trained for 6 months and 0.71 for the tester trained for 3 months. However, inter-tester reliability was -1.64. 

conclusion
Although training is not essential for the assessment of TrA ultrasound static images it is highly recommended in the 
improvement of reliability of a comprehensive assessment of TrA recruitment when the spine is challenged by lower 
limbs contractions. However, inter tester reliability of ultrasonographic assessment of TrA recruitment remains poor 
even after training.  

effect of an early screening and systematic referencing program on long-term disability 
and the well-being of workers after a case of common lower back pain 

Truchon Manon, Institut de réadaptation en déficience physique de Québec, Laval University; Fillion Lise, Laval University; 
Leblanc Raymond, Laval University; Moffet Hélène, Laval University; Nastasia Iuliana, Institut de recherche Robert-Sauvé 
en santé et sécurité du travail. 

topic: Sub-grouping & targeting

aims 
Long-term disability due to lower back pain is a significant preoccupation since it compromises the well-being of affected 
workers and generates significant and increasing costs. During the 90s, there were many cohort studies aimed at better 
understanding the factors leading to long-term disability. Results of these studies led to the development of a few early 
screening tools for high-risk individuals of long-term disability, including one study focusing on a population of workers 
from Quebec in the sub-acute phase of pain. Two of these tools were used in exploratory clinical studies. Results of these 
studies show that: screening individuals at high risk for long-term disability and offering bio-psychosocial intervention 
could have a positive effect on their return to work and present a good cost-efficiency coefficient. Additional studies will 
be necessary to confirm the clinical validity of such an approach. The aim of the present study is to determine the effect of 
an early screening and systematic referencing program on employees taken charge by the Quebec Compensation Board 
(Commission de la santé et de la sécurité du travail) on long-term disability and the well-being of workers compensated 
for common occupational lower back pain. Cost-efficiency of such a program must also be assessed compared to 
standard procedures of care. 

methods 
Mixed research estimation will be used. A random clinical trial will first be done with an experimental group and a 
control group. The experimental group will consist in 60 people having obtained a minimal result of 71 % probability of 
absence from work for more than 182 days, after filling out a screening questionnaire. CSST personnel will be informed 
of the high risk of these workers. The control group will consist of 60 people having the same probability of prolonged 
absence, but will not be signified to CSST personnel. To a probability of absence of 71 % on the screening questionnaire 
are linked specificity and positive predictive values that ensure that the majority of individuals at high-risk for over 182 
days of absence will be referred to the CSST and that a relatively low percentage of individuals who do not need such a 
reference will still be referred. People from both groups will be contacted six and twelve months after having completed 
the first screening questionnaire. Discussion groups will be held with concerned CSST personnel in order to document 
the use of the high-risk long-term disability predictors in the screening questionnaire. 

Results 
The number of absent days from work should be significantly smaller in the referenced group as in the group having 
followed standard procedures of care. Improvement of well-being should be superior in the first group compared to the 
second group. Cost-efficiency should be better in the experimental group than in the control group.

conclusion
Positive results will make it possible to substantially promote and contribute to the improvement of occupational 
prognosis, functional status and well-being of concerned workers. This project should make it possible to offer services 
that are better adapted to the needs of workers with a back injury who are at high risk for long-term disability. 
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emotional support predicts sickness absence, and job strain and back pain predict self 
assessed work ability: a two-year prospective cohort study

Nadine Karlsson; Elisabeth Skargren; Margareta Kristenson

topic: Prognosis & prediction models 

aims 
Back pain and stress related ill health are shown to be main causes of sickness absence. However, effects of psychosocial 
resources on sickness absence and on self assessed work ability are less commonly investigated. The aim of this study 
was to assess these associations in a two-year follow-up study. 

methods 
341 working people aged 45 to 64, randomly drawn from the population, responded to a questionnaire at baseline 
and at a two-year follow-up. Effects of psychosocial factors (work environment, emotional support and psychological 
resources) and previous back pain (low back and/or neck) at baseline were assessed, in relation to sickness absence 
(spells and days) at follow-up by means of Poisson regression. The effects of these factors were assessed in relation to 
self-assessed prognosis of poor work ability six months from follow-up by logistic regression.  

Results
After control for effects of age, sex, BMI, smoking, alcohol, diagnosis, occupation, and previous sickness absence, high 
emotional support was a significant predictor of more sickness absence spells (RR 1.36; 1.11−1.67) and days (RR 1.68, 
1.22−2.31).  Previous back pain (OR 2.56; 1.13−5.81), high emotional support (OR 1.58; 1.02−2.46), low self-esteem and 
low coping were related to poorer self-assessed work ability at follow up.

conclusions  
The protective psychosocial resource, emotional support, was related to more absence and poorer self assessed 
work ability. Our data support earlier suggestions that sickness absence may be used as a coping behaviour, and that 
availability of emotional support may encourage persons to take sick days when they are not well.

the impact of physically demanding work of basketball and volleyball players on the 
risk for patellar tendinopathy and work performance

H. van der Worp 1; J. Zwerver 1; P.P.F.M. Kuijer 2; M.H.W. Frings-Dresen 2; I. van den Akker-Scheek 1

1  Center for Sports Medicine, University Center for Sport, Exercise and Health, University Medical Center Groningen, 
University of Groningen, Groningen, The Netherlands

2  Coronel Institute of Occupational Health, People and Work Outpatient Clinic, Academic Medical Center, University of 
Amsterdam, Amsterdam, The Netherlands

topic traumatic & sportsrelated injuries

aim 
Patellar tendinopathy is a common and difficult to treat overuse injury. Little is known about work-related etiological 
factors and its impact on work performance. The aim of this study was to identify work-related etiological factors for 
patellar tendinopathy and to determine the relation between patellar tendinopathy and work performance.

methods 
Cross-sectional study using an online-questionnaire concerning knee complaints, etiological risk factors for patellar 
tendinopathy and impact of patellar tendinopathy on work performance. All basketball and volleyball players between 
18 and 35 years (n = 12400) from the Dutch Basketball Association and the Dutch Volleyball Association were invited to 
complete the questionnaire. Logistic regression analyses were performed to indentify work-related etiological factors. 
Percentages were calculated for impact-on-work variables. 

Results
A total of 2363 respondents filled out the questionnaire. People without a job (n = 775) (including students (n = 749) and 
incomplete questionnaires (n = 83) were excluded from the analysis, leaving 1505 respondents. Risk factors for patellar 
tendinopathy were gender and heavy physically demanding work. The odds for having patellar tendinopathy for sports-
related heavy physically demanding occupations was 2.3 (95% CI 1.2 to 4.4) and for non-sports-related heavy physically 
demanding occupations 1.5 (95% CI 1.0 to 2.3). Around 30% of subjects with patellar tendinopathy with a physically 
demanding or mixed mentally/physically demanding job reported to be impaired in their work and around 17% 
reported to be less productive. Job absence due to patellar tendinopathy was marginal for all occupational categories, 
except sports-related heavy physically demanding work, where almost 20% of the subjects with patellar tendinopathy 
reported job absence.

conclusions 
Basketball and volleyball players, of all playing levels, who have heavy physically demanding work seem to have an 
increased risk for developing patellar tendinopathy. Patellar tendinopathy is a common injury which has a considerable 
negative impact on work performance.
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low back pain in cyclists: does it matter how you sit?

W. Van Hoof 1; K. Volkaerts 1; K. O’Sullivan 2, Prof. Dr. S. Verschueren 1; Prof. Dr. W. Dankaerts 1,3.

1 Catholic University, Leuven, Belgium
2 University of Limerick, Limerick, Ireland 
3 University College Limburg, AUHL-PHL, Hasselt, Belgium

Corresponding Author:
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topic: low back pain & Sciatica

aims
Low Back Pain (LBP) is a common problem among cyclists with the incidence ranging from 32-60% 1-3. Until now, 
there is still little data regarding the causative factors contributing to this problem in cyclists. Data from non-cycling 
laboratory-based biomechanical studies have proposed mechanisms including abnormal paraspinal flexion-relaxation 
4, mechanical creep 5, over-activation of the paravertebral muscles 6 and increased mechanical loads through a flexed 
and rotated thoraco-lumbar spine 7 as contributing factors. There are only a few laboratory-based cycling studies that 
have investigated the cause of LBP in cyclists. Burnett et al. 2004 7  demonstrated  a maladaptive provocative motor 
control disorder of increased flexion/rotation strain with loss of local muscle co-contraction across the low back in 
cyclists with LBP.
It has been hypothesised that the LBP during cycling could be related to the cyclist’s position on the bicycle. Until now, 
this hypothesis has been investigated by examining the alterations in non-personal modifiable factors, which refers 
to the geometry variables of a bicycle. One study demonstrated that appropriate adjustment of the inclination of the 
saddle angle caused a major reduction (72%) of the incidence and magnitude of subject’s experienced LBP during 
cycling 2. Until now no studies have investigated the relationship between personal modifiable factors (e.g. postural 
control strategies) and LBP in cycling during a field study.
Therefore the general aim of this pilot study was to further explore the importance of postural control during cycling in 
a field study. The specific aim was to examine whether differences in lumbar spine postural control strategies exists in 
cyclists with and without non-specific chronic LBP (NS-CLBP) in a field study. 

methods
Nine asymptomatic cyclists and eight cyclists with NS-CLBP with a Flexion Pattern disorder provoked by cycling (and 
sitting) were tested. According to O’Sullivan 8 9 this ‘Flexion Pattern’ disorder is the most common of the different clinical 
patterns described within the ‘maladaptive motor control impairment’ which is a proposed sub-group in NS-CLBP 
patients. This clinical pattern presents with a loss of lower lumbar lordosis, with associated dysfunction of the lumbar 
multifidus muscles, but no spinal mobility impairment.
Subjects performed a two hours outdoor cycling task (flat parcour) on their personal race bike. During the whole trial 
spinal kinematics were measured with a novel remote postural monitoring device (Sels Posture Monitoring Device, 
SPMD/Bodyguard, Sels Instruments nv, Belgium). The two sensors of the strain gauge were attached on the S2 and L3 
lumbar spinal segments. The lumbo-pelvic position was expressed as a percentage of maximal lumbo-pelvic flexion, 
therefore calibration was done prior cycling to determine the individual maximal lower lumbar extension and flexion. 
The sampling frequency was 20Hz. The level of pain of each LBP subject was measured at the start, every 15 minutes 
during cycling and 30 minutes, one, two and twenty-four hours after cycling using a numerical pain rating scale (NPRS; 
0-10). A goniometer (Gymna, Belgium) was used to measure the saddle angle of each subject’s personal race bike.
All data analysis was performed using SPSS, version 16.0. Independent t-tests were used to determine if saddle angle, 
mean lumbo-pelvic posture, or postural variation over the entire two hours cycling period differed between the groups. 
The 120 minutes data was then analysed as 12 ten minute time intervals, to see if spinal kinematics changed during 
the trial. Repeated measures ANOVA were used to determine if the level of LBP and the lumbo-pelvic posture changed 
between the groups across the different time intervals of the 2 hours cycling period. 

Results
The mean (±SD) percentage of total lumbo-pelvic flexion range over the entire two hours of cycling for the NS-CLBP and 
non-LBP patients were 74.1(±7.9) % and 63.6(±9.8) % respectively. This increased flexion position in the LBP group on 

average was statistically significant (p=0.018).
There was no significant interaction between pain status and posture at each time interval (p=0.592). Results revealed a 
significant main effect for group (p=0.035), but the degree of flexion did not increase over time (p=0.076). 
The level of pain reported by the cyclists with LBP increased significantly over time (p<0.05).
There was no significant difference in postural variation between the groups for SD (p=0.388).
There was a non-significant trend (p=0.112) for LBP subjects to have a more posteriorly
(backward) tilted saddle angle (-0.06°±2.9°) compared to those without LBP (2.2°±2.6°). 

conclusion
This is the first field study evaluating postural control in cycling. The findings of this study suggest that a well selected 
subgroup of cyclists with NS-CLBP present with maladaptive motor control of the lower lumbar spine (Flexion Pattern) 
during cycling that is significantly associated with the development of low back pain. The level of pain reported by 
the LBP group increased significantly during cycling, despite no significant change in spinal kinematics from baseline 
values. 
To further examine maladaptive motor control patterns as an underlying mechanism of LBP in cycling, the possibility of 
a specific motor control intervention (including external biofeedback) needs to be explored. During these studies the 
ability of an individual to change personal modifiable factors (e.g. actively correct and stabilize the lower lumbar spine) 
should be explored. 
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the assessment of tranversus abdominis n high disabling chronic low back pain 
patients: is it reliable? 
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topic: low back pain

aims
Low back pain (LBP) represents an important economic burden worldwide and is also associated with work absenteeism 
and disability. A recently developed ultrasonography (US) test that measures changes in the deep muscle transversus 
abdominus (TrA) thickness has shown to discriminate people with and without LBP, and is used as an assessment 
tool with the implementation of motor control exercises. However, the reliability of this test protocol has not been 
investigated. The aims of this study were to investigate the reliability of the US test and the effect of previous operator´s 
previous training in data acquisition. 

methods
The study was divided into 3 stages: Initially, 4 raters measured the thickness of 10 randomly selected US static images of 
TrA from LBP subjects using custom-designed software. Secondly, two testers tested 20 LBP subjects with the US clinical 
test protocol. One of the testers was trained for 3 months prior to data collection while the other tester had no previous 
training. At last, the TrA of 10 LBP subjects were analysed by the same assessors from stage 2, however each of them had 
3 more months training on the US clinical test protocol. Intraclass correlation coefficients, ICC (3,1) were calculated for 
reliability analyisis.

Results
Inter-tester reliability ICCs for the measurement of US static images ranged from 0.70 to 0.98. Intratester reliability for 
US test protocol in the second stage was 0.85 for the more experienced tester and 0.28 for the less experienced  tester, 
while inter tester reliability was 0.26. In the third stage, intratester reliability was 0.80 for the tester trained for 6 months 
and 0.71 for the tester trained for 3 months. However, inter-tester reliability was -1.64.

conclusion
We could suggest that training is not essential for the assessment of US static images. However, for the US clinical test 
protocol, training has shown to improve intratester reliability. More research is needed on US clinical test protocol inter-
tester reliability over time.

Pain catastrophizing and lower physical fitness in a sample computer workers with early 
non-specific upper limb disorders; a case-control study 
          
Marjon D.F. Van Eijsden-Besseling, MD, Physiatrist, Department of  Rehabilitation Medicine, University Hospital Maastricht, 
Maastricht, the Netherlands; Antonius van Attekum, MD, PhD, Occupational Physician, Encare Institute and Maastricht 
University, Maastricht, the Netherlands; Rob A. De Bie, MSc, PhD, Professor of Physiotherapy Research, Department of 
Epidemiology and Caphri Research School, Maastricht University, Maastricht, the Netherlands.; J. Bart Staal, MSc, PhD, 
Senior Researcher, Scientific Institute for Quality of Health Care, Radboud University Medical Centre, Nijmegen, the 
Netherlands.
      

topic 8

aims
In computer workers psychological factors and physical fitness may play an important role in onset and course of 
non-specific work-related upper limb disorders (WRULD). Based on experience in daily practice we assumed that 
pain catastrophizing and perfectionism, anxiety state and trait, and low physical fitness, are possibly associated with 
WRULD. 
We aimed at studying the association between pain catastrophizing, perfectionism, anxiety (state and trait), physical 
fitness, sex and level of education and the occurrence of WRULD, controlling for age as confounder.

methods
Cross-sectional case-control study examining the influence of  aforementioned variables on WRULD by means of logistic 
regression analyses.
Participants: Eighty-eight computer workers with early non-specific WRULD, recruited for an intervention study (cases) 
and 78 healthy computer workers (controls) recruited from different departments of a university.

Results
Questionnaires revealed that from 78 selected  “healthy controls”, 47 computer workers suffered or had suffered from 
non-specific WRULD. Consequently, analyses were performed on the remaining 31 healthy controls. Among the different 
predictor variables investigated, pain catastrophizing (OR=1.37; 95%CI 1.17 to 1.59) and lower physical fitness had a 
positive relationship with WRULD (OR=0.65; 95%CI. 0.48 to 0.87).  Even when including the 47 “healthy controls” in the 
analyses, pain catastrophizing still was significantly associated (p=0.00) with the WRULD cases from the intervention 
study. 
 
conclusions
According to this study, pain catastrophizing and lower physical fitness seem to be associated with early non-
specific WRULD in computer workers. However, possibly pain catastrophizing is the trigger why computer workers 
with non-specific WRULD experience mental burden and seek help. Prospective studies are needed to unravel these 
relationships. 
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the effect of a progressive balance training program, incorporating specific core stability 
exercises, on muscle activation patterns in chronic ankle instability: a pilot study.

Sara Van Deun, PT, PhD, Research Centre for Musculoskeletal Rehabilitation, Department of Rehabilitation Sciences, 
Katholieke Universiteit Leuven, Leuven, Belgium. Research Centre for Rehabilitation, Department of Healthcare, 
University College Limburg in association with Hasselt University, Belgium; Karel Stappaerts, PT, PhD, Research Centre for 
Musculoskeletal Rehabilitation, Department of Rehabilitation Sciences, Katholieke Universiteit Leuven, Leuven, Belgium; 
Oron Levin, PhD, Research Centre for Movement Control and Neuroplasticity, Department of Biomedical Kinesiology, 
Katholieke Universiteit Leuven, Leuven, Belgium; Luc Janssens, Ing. GroupT Engineering School, Leuven, Belgium; Filip 
Staes, PT, PhD, Research Centre for Musculoskeletal Rehabilitation, Department of Rehabilitation Sciences, Katholieke 
Universiteit Leuven, Leuven, Belgium.

aim
Investigating the benefit of core stability exercises on muscle activation patterns in subjects with chronic ankle instability 
(CAI). In addition, the effect of the training program on the incidence of recurrent ankle sprains and the feeling of ‘giving 
way’ in a follow-up period of 1 year was examined.

methods
42 subjects with CAI were randomly allocated to: a control group, a balance-training group and a core stability-training 
group. Before and after the 6-weeks intervention period, muscle activity was measured during the transition from a 
double-leg stance position to a single-leg stance position. For the 1-year follow-up, telephone questionnaires were 
conducted.

Results
Adding core stability exercises to the balance training program resulted in changes in the onset of proximal muscle 
activity and more variability in muscle activation patterns, and a decreased incidence of the subjective symptoms of 
giving way.

conclusions
Motor relearning of the core muscles seems to be important in the prevention and rehabilitation of CAI. The results of 
this study may help to develop more specific guidelines on the preferred rehabilitation techniques for subjects with 
CAI.

key terms
Ankle injury, proximal changes, variability, recurrence, exercises, motor learning.

Patients with adductor-related groin pain show a delayed muscle onset and a lack of 
variation in muscle recruitment order

Dingenen B.; Van Deun S.; Janssens L.; Peers K.; Staes F.

background
Subjects with low back pain, knee or ankle pain show impaired muscle function not only at the injured joint region but 
also at other joint complexes. It can therefore be expected that muscle activation and recruitment order have changed 
in subjects with adductor related groin pain.

hypothesis
Subjects with adductor related groin pain show increased latencies for lower limb and trunk muscles and show less 
variation in muscle recruitment order compared to a control group.

Study Design
Descriptive Laboratory Study

methods
Twenty control subjects and 14 subjects with adductor related groin pain participated in the study. The muscle activity 
of 11 lower limb and trunk muscles was measured during the transition from double-leg stance position to a single-leg 
stance position under three different conditions (eyes open, eyes closed, eyes open on a foam pad) while
standing on a force plate.

Results
Subjects with adductor related groin pain showed a significant later onset of ankle, knee, and hip muscles compared 
with control subjects. They used the same muscle recruitment order in different test conditions, whereas control subjects 
changed their recruitment order depending on the task.

conclusions
Changes in muscle activation patterns between subjects with adductor related groin pain and control subjects occur 
in the entire lower limb. Subjects with adductor related groin pain show less variation in muscle recruitment order 
between different test conditions.

clinical Relevance
Knowledge of the differences in muscle activation patterns in the whole lower limb and trunk between non-injured 
subjects and subjects with adductor related groin pain might offer a theoretical framework for future intervention 
studies to broaden the physical therapy approach for this patient population.

key terms
Adductor related groin pain, muscle activation patterns, single-leg stance
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an investigation into the relationship between vibratory perception sense and joint 
position sense at the knee 
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topics: subgrouping and targeting, outcome measures

Introduction and aim
Patellofemoral pain syndrome (PFPS) has been cited as one of the most common disorders of the knee and the most 
common cause of chronic knee pain among young adults1, 2. Development of PFPS is multifactorial and it remains a 
challenging musculoskeletal entity commonly encountered by primary care clinicians. Conflicting data exist regarding 
the effect of various interventions for PFPS patients, a possible explanation for which may be the lack of a clear 
classification system. Therefore, it seems important to subdivide this broad group of patients into different categories. 
 Proprioceptive sensation is a sum of 3 distinct measurable components consisting of joint position sense, vibratory 
sense and kinesthesia; though these terms are often used synonymously.  The profile of sensory dysfunctions that has 
emerged specifically in PFPS patients indicates presence of deficits in both joint position sense3 (JPS) and vibratory 
sense5. For example, it has been shown that there exists a subgroup with poor JPS in PFPS3 (68%) in contrast to a healthy 
group4 (37%).  Similarly 40% of PFPS patients have been shown to have deficits of vibratory sense5.
Clinically proprioception at the knee is assessed through a variety of measures. These methods have been criticized for 
their poor reliability and variability in results6. Vibratory sense and joint position sense travel through similar central 
neurological pathways although they terminate upon different thalamic and cerebral cortical neurons7. The clinical 
relationship between vibratory perception and joint position sense has not formally been established. The assessment 
of vibratory sense through a biothesiometer is both technically easy and objectively less influenced by confounding 
factors than joint position testing8.  It has also been successfully studied for reliability and reproducibility in several 
conditions 8, 9. If VPT and JPS testing yield similar results, this will open up the use of VPT testing as a convenient and 
cheaper alternative to JPS testing in primary care environments. The aim of this study is to investigate the relationship 
between vibration perception threshold (VPT) and joint position sense at the knee joint in healthy subjects.

methods
Twenty healthy adult volunteers (11 females, 9 males; aged 26.8 ± 8.2 years) participated in this study. JPS was assessed 
using a Cybex Norm Isokinetic Dynamometer (CSMI Medical Solutions, Stoughton, MA) performing an ipsilateral position 
matching activity. The target angles were 20° and 60° knee flexion using the JPS test of Active Angle Reproduction (AAR). 
The subjects moved the limb to the target angle by active muscular contraction, repeating the movement 6 times at 
each target angle. 
Vibratory Perception Sense (VPS) testing was carried out using a biothesiometer (Bio-Medical Instrument Co, Newbury, 
OH). The tip of the device vibrating with a constant frequency of 120 HZ was applied with uniform pressure to the 
bony prominences at 5 sites on the right leg: First metatarsophalangeal (MTP) joint, medial and lateral malleolus and 
the medial and lateral femoral epicondyles. Uniform pressure was achieved by using the weight of the testing device 
by lightly supporting the applicator at its proximal end. At each of the testing sites, the voltage on the biothesiometer 
was set at zero, and then increased by 1 V per second. Subjects were instructed to comment on their first sensation of 
vibration and this was recorded as the VPT. 6 repetitions of VPT measurement were carried out at each site.  
The type of test (VPT or JPS) and target angles (20° and 60°) were performed in random order to prevent the confounding 
influence of learning effects. The two tests were carried out by 2 independent investigators. In all tests visual cues were 
eliminated by blindfolds. 

Results
The mean threshold and standard deviation (SD) values for VPT (at each of the 5 sites) and the mean angular error (SD) 
from the target angle for JPS (20° and 60°) are presented in Table 1. 

Table 1

JPS 20° JPS 60° VPT Hallux VPT Lat Mal VPT Med 
Mal

VPT Lat Epi VPT Med Epi

Mean(SD) 6.47° 
(5.61°)

5.33° (3.94°) 7.34V 
(2.13V)

9.68V 
(2.27V)

9.85V 
(2.60V)

17.23V 
(5.83V)

16.29V
(4.95V)

In agreement with previous publications8, VPT testing revealed that from distal to more proximal sites there was an 
increase in threshold values. There was a significant difference between testing sites (p<0.001) for VPT threshold. Post 
hoc pairwise comparisons indicated that significant differences were found between the 3 joints tested (First MTP, ankle 
and knee). However, no significant difference (p=1.000) was seen between lateral and medial points at either the ankle 
or knee. There was no correlation (r=0.02) between the two target angles when testing JPS. Contrasting the two testing 
modalities; vibratory perception and JPS were shown to be independent of each other (r<0.3).

conclusion
The aim of this study was to investigate the relationship between VPT and JPS at the knee in healthy subjects. The main 
finding of this study confirms previous research suggesting that VPT and JPS tests at the knee are independent of each 
other10. This indicates that each of these modalities is measuring different facets of proprioception. 
Some disorders affect one of these sensory functions while partially or completely sparing the other. The profile of 
sensory dysfunctions across different studies in PFPS patients indicates the presence of both poor joint position sense3 
and vibratory sense deficits5, thereby posing a possible need to evaluate both JPS and vibratory sensation in primary 
care. The findings of this study have implications for primary care clinicians examining proprioception as a part of 
functional assessment, in a variety of knee joint pathologies. The reliability and reproducibility of vibratory testing using 
the biothesiometer has been established8, 9. Even though VPT cannot be used as an alternative to JPS, as an assessment 
modality they are certainly complimentary to each other. Incorporating both VPT and JPS testing in clinical examination 
of knee joint pathologies will give primary care clinicians a fuller representation of proprioception and may enable 
categorization of PFPS patients with different sensory deficits.
Word count: 974
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the feasibility of a randomised clinical trial in patients with an anterior cruciate 
ligament injury in primary care: a pilot-study

Marienke van Middelkoop; Anne van de Werken – Hoogendoorn; John van Ochten; Bart W Koes; Sita MA Bierma-Zeinstra

topic: traumatic & sports related injuries

aims
The treatment of ACL injuries is still controversial. There is some evidence that a conservative treatment of acute ACL 
injuries can result in a satisfied patient outcome. Two recent Cochrane reviews, investigating the effect of exercise 
therapy, concluded that there is insufficient evidence for the effectiveness of exercise therapy. One of the reasons for the 
absence of randomised clinical trials in primary care is possible the difficult execution of such a clinical trial. Therefore, 
there is need for a feasibility study, before a randomised clinical trial can be set-up. Therefore, the aim of this pilot-study 
is to assess the feasibility of a randomised clinical trial on the effectiveness of exercise therapy compared to a ‘wait 
and see’ approach in patients with an Anterior Cruciate Ligament (ACL) injury in primary care, with regard to: a). the 
feasibility of inclusion of patients with an ACL injury in primary care, b) the willingness of patients to participate, and the 
corresponding randomisation procedure of the study. 

methods
General practitioners and physiotherapist in a large region around Rotterdam are asked whether they want to 
participate in this pilot-study and in a possible full randomised study. When patients, aged 15 to 45 years, consult 
a participating general practitioner or physiotherapist with a serious suspicion of an acute ACL-injury, the general 
practitioner or physiotherapist fills out a form indicating that he is willing to include the patient. The general 
practitioner or physiotherapist consequently informs the patient about the study and ask whether this patient is 
willing to participate in the study and to fill in two questionnaires. 
The baseline questionnaires informs on demographics, the injury, sport activities and possible participation in a 
randomised clinical trial. After three months, the participants receive a second and last questionnaire to evaluate 
the medical treatment in the first three months after the trauma. 

Results
A total of 334 general practitioners and 130 physiotherapists were approached and invited to participate in this study, 
of which 34 general practitioners and 50 physiotherapists were willing to participate. During a inclusion period of 8 
months, there were only 3 patients included in this study. These patients were all included by physiotherapists. However, 
all these patients indicated that they were willing to participate in a randomised clinical trial. 

conclusions
The provisional results of this study show that a randomised clinical trial in primary care is not feasible because of the 
low number of patients included by general practitioners and physiotherapist in the given period of time. 

explanatory variables for self reported recovery in adult patients with acute lateral ankle 
sprain

Rogier M van Rijn; Sten P Willemsen; Arianne P Verhagen; Bart W Koes; Sita MA Bierma – Zeinstra

topic: traumatic and sports related injuries

aim
To find explanatory variables for recovery by analyzing to which extent different outcomes (e.g. pain intensity) were 
associated with patients’ self-reported recovery, and how baseline scores of different variables influence this association 
in adult patients with acute lateral ankle sprain.

method
This study was constructed within the framework of a RCT. 102 Patients with an acute ankle sprain were included. 
Recovery, pain intensity, instability, and ankle function score (AFS) were assessed at 4 and 8 weeks, and 3 and 12 months 
post-injury. Mean differences were calculated between baseline and follow-up. Associations were calculated using linear 
mixed models, and the influence of baseline scores on these associations was determined by using linear regression 
with interaction.

Results
Associations were found between recovery and the mean differences of pain during running on a flat and a rough 
surface (4 and 8 weeks, 3 months), and mean difference of instability during walking on a rough surface (8 weeks, 3 
months).

conclusion
This study is the first onset to find explanatory variables for recovery in adults with lateral ankle sprain. Pain intensity 
and instability measured during high ankle load activities makes it easier to measure and to generalise recovery in this 
population and should be the primary outcome measures of interest. Conversely, weak relations between outcomes 
during low ankle load activities and recovery makes them not useful to measure. This study indicates the huge need to 
reach consensus about primary outcome measures for research in patients with lateral ankle sprains.
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lumbar Disc Degeneration is associated with hip Pain

Authors and affiliation
E.I.T. de Schepper;  J. Damen;  A. Hofman; B.W. Koes; S.M. Bierma-Zeinstra
Department of General Practice, Erasmus MC Rotterdam, The Netherlands
Department of Epidemiology, Erasmus MC Rotterdam, The Netherlands

background
Hip pain has a number of possible causes. In older adults is, besides osteoarthritis of the hip, the presence of radiating 
pain from the higher lumbar spine one of the other possibilities. In textbooks it is suggested that hip pain can be 
‘referred’ pain from the higher lumbar spine or dermatomal pain caused by impingement of the nerve roots. Currently 
within the literature, there have been no studies that have explored the association of self-reported hip pain and lumbar 
disc degeneration. We hypothesised that disc space narrowing in the higher lumbar spinal levels may be associated with 
pain in the hip region.

objectives
The purpose of this study was to explore the association of self-reported hip pain with the different individual radiographic 
features by vertebral level, including osteophytes and disc space narrowing.

methods
Baseline data from a population-based study of people aged ≥ 55 years old (Rotterdam Study) were used (n = 2819), 
with a prevalence of self-reported hip pain of 11.6% (n = 328).
The intervertebral disc spaces (L1/2 to L5/S1) were evaluated for the presence and severity of anterior osteophytes and 
for disc space narrowing using a semi-quantitative score (grade 0-3). Logistic regression was used to determine the 
association between self-reported hip pain and these individual radiographic features of lumbar disc degeneration. 
Adjustments were made for age, gender, body mass index, low back pain and radiological hip osteoarthritis.

Results
The presence of disc space narrowing grade ≥ 1 at level L1/L2 was significantly associated with hip pain in the last 
month, in men and women (men OR = 2.0; 95% CI: 1.1 to 3.8 and women OR = 1.7; 95% CI: 1.1 to 2.5). The strength of 
the associations increased for chronic hip pain, especially for men (L1/L2 OR = 2.5; 95% CI: 1.3 to 5.0). The strength of the 
associations also increased for the group of subjects with no radiological hip osteoarthritis (men chronic pain L1/L2 OR 
= 2.7; 95% CI; 1.3 to 5.5 and women chronic pain L1/L2 OR = 2.0; 95% CI; 1.3 to 3.2).
 These associations were only slightly less than the association between osteoarthritis of the hip and hip pain (OR = 3.1; 
95% CI: 2.2 to 4.5).
The presence of disc space narrowing at the lower levels (L3/L4/L5/S1) was not significantly associated with hip pain.

conclusions
This study is the first to explore the possibility of the presence of radiating pain from higher lumbar discus degeneration 
as a cause of hip pain. Our data provides evidence for an association between hip pain and disc space narrowing at disc 
level L1/L2 and L2/L3. 

Table1: Association between disc space narrowing and hip pain

Men, N = 1204

N (%) Hip pain
OR (95% CI)

Chronic hip pain
OR (95% CI)

Nar L1-L2
Nar L2-L3
Nar L3-L4
Nar L4-L5
Nar L5-S1

107 (8.9)
135 (11.3)
153 (12.7)
268 (22.2)
408 (33.9)

2.0 (1.1 – 3.8)*
0.9 (0.4 – 1.8)
1.1 (0.6 – 2.1)
1.2 (0.7 – 2.0)
0.7 (0.4 – 1.1)

2.5 (1.3 – 5.0)**
1.1 (0.5 – 2.4)
1.1 (0.5 – 2.2)
1.4 (0.8 – 2.5)
0.6 (0.4 – 1.1)

Women, N = 1615

N (%) Hip pain
OR (95% CI)

Chronic hip pain
OR (95% CI)

Nar L1-L2
Nar L2-L3
Nar L3-L4
Nar L4-L5
Nar L5-S1

201 (12.5)
307 (19.0)
342 (21.1)
526 (32.6)
662 (41.0)

1.7 (1.1 – 2.5)*
1.6 (1.1 – 2.2)*
1.0 (0.7 – 1.4)
0.9 (0.7 – 1.3)
1.0 (0.7 – 1.3)

1.8 (1.1 – 2.7)**
1.6 (1.1 – 2.3)*
1.1 (0.7 – 1.5)
1.0 (0.7 – 1.4)
0.9 (0.7 – 1.2)

All, N = 2819

N (%) Hip pain
OR (95% CI)

Chronic hip pain
OR (95% CI)

Nar L1-L2
Nar L2-L3
Nar L3-L4
Nar L4-L5
Nar L5-S1

308 (10.9)
442 (15.7)
495 (17.6)
794 (28.2)
1070 (38.0)

1.8 (1.3 – 2.5)**
1.4 (1.0 – 1.9)*
1.1 (0.8 – 1.4)
1.0 (0.8 – 1.3)
0.9 (0.7 – 1.1)

2.0 (1.4 – 2.8)**
1.5 (1.1 – 2.1)*
1.1 (0.8 – 1.5)
1.1 (0.8 – 1.5)
0.8 (0.6 – 1.1)

Adjusted for age, gender, BMI, hip arthrosis and low back pain

* p = < 0.05  Nar L1-L2 Narrowing ≥1 of L1-L2
** p = < 0.01
OR odds ratio
CI confidence interval
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Whiplash injuries are a common and costly problem. Improved management of acute 
injuries may be beneficial, but there is a well recognised lack of research evidence to 
support treatments that are commonly advocated.

Lamb SE; Williams MA; Williamson EM; Gates S;  Withers EJ; Mt-Isa S; Ashby D; Castelnuovo E; Underwood M; Cooke MW 
on behalf of the Managing Injuries of the Neck Trial (MINT) group.  

Design
Pragmatic randomised controlled trial of a stepped care approach. Initial randomisation was by emergency department 
(cluster randomised), to usual care advice or whiplash book/active management advice. People with persistent symptoms 
at three weeks were screened for eligibility for a second step, which was an individually randomised controlled trial, 
evaluating a single session of advice from a physiotherapist, versus a package of up to six sessions of physiotherapy 
treatments. An economic evaluation was run in parallel to the trial.

Setting
12 NHS Trusts in England, comprising 15 emergency departments.

control interventions
In the first step of the trial, the control intervention was usual care advice. In the second step of the trial, the control 
treatment was re-enforcement of the advice provided in the first step, by a physiotherapist (either usual care advice or 
whiplash book/active management advice (see below)).

experimental Interventions
In the first step of the trial, the experimental intervention was a psycho-educational intervention comprising the 
whiplash book and active management advice. ED clinicians were given a brief training on whiplash injuries and how 
to implement the active management approach. The clinicians were asked to provide all people who attended with an 
acute whiplash injury with the whiplash book and to provide advice consistent with the active management strategy. In 
the second step of the trial, the experimental intervention was a bespoke package of up to six physiotherapy treatments. 
Each participant was assessed and provided with an individually tailored package of treatments, from manual therapy, 
exercise, brief psychological interventions and advice.

Recruitment 
All people who attended the ED with an acute whiplash injury of WAD grade I to III (mild to severe, but excluding 
fractures or dislocations of the spine) were eligible for step 1 of the trial.  All eligible patients who were reported to the 
ED were invited to participate.  People who had attended participating EDs with whiplash injuries and had persistent 
symptoms three weeks after ED attendance (WAD Grade I-III) and no contraindication to physiotherapy treatment were 
eligible for step 2.  

Follow up
We collected follow up data at two weeks, four, eight and 12 months after the ED attendance. The primary method of 
data capture was postal questionnaire, supplemented with telephone data collection.  

clinical outcomes and analysis
The primary outcome was the Neck Disability Index (NDI). Secondary outcomes included the SF12  and the number of 
work days lost. The planned sample size was approximately 3,000 for Step 1 and 600 for Step 2. We used hierarchical 
regression modelling to adjust for clustering effects from NHS Trusts, and from therapists providing the treatment 
(Step 2 only). Models were adjusted for baseline co-variates. Subgroup analyses were pre-specified for injury severity, 
psychological response to the injury, and pre-existing neck pain, for the primary outcome. 

economic analysis
We considered the cost-utility from the UK NHS perspective over a 12 month time horizon. Quality-adjusted life years 
were calculated from the EQ-5D. We collected resource data from participant questionnaires. Costs were in UK pounds 
(£) actualised to 2009 using the Retail Price Index. Discounting was not applied.

Results
Between December 2005 and November 2007 we recruited 3851 patients to the first step of the trial. 1598 people 
attended EDs that were randomised to the usual care advice, and 2253 people attended departments randomised to 

the active management/whiplash book departments. 
Nearly 57% of participants were female, mean age was 37 years and the most frequent WAD grade at ED presentation 
was grade I (complaint of pain, stiffness or tenderness, with no physical signs). Outcome data were obtained at 12 
months for 70% and 80% of participants of the Step 1 and Step 2 stages of the trial, respectively.   

There was no statistically or clinically significant difference observed in any of the outcomes for participants attending 
EDs randomised to usual care or active management advice (difference in NDI 0.5, 95% CI-1.8, 2.8). In the second step of 
the trial, the physiotherapy package resulted in improvements in neck disability at four months in comparison to a single 
advice session, but these effects were modest (difference in NDI -3.2, 95% CI -5.8, -0.7). The physiotherapy package was 
accompanied by a significant reduction in the number of work days lost (difference -4.6, 95% CI -8.1, -1.0). There was no 
difference in generic health related quality of life between the two treatments tested in Step 2.

There was no evidence of that the effects of the advice interventions (step 1) or physiotherapy versus advice (step 2) were 
affected by severity of the initial injury, adverse psychological reactions to injury, or with pre-existing neck problems.

economics
The mean total cost of healthcare provided to people in the whiplash book advice and usual care advice was £311.22 
and £283.47 respectively. The mean total cost of healthcare provided to people in the physiotherapy package and re-
enforcement of advice arm was £440.22 and £336.00 respectively. Although there were small additional benefits in 
terms of quality of life adjusted years, these were in favour of both control interventions. In terms of incremental cost 
effectiveness ratios from a health care perspective the whiplash book and physiotherapy package were dominated. 
When personal health care costs were included, the usual care advice was cost effective at £7,106 per QALY.   

conclusions
Enhanced psycho-educational interventions in EDs are no more effective than usual care advice in reducing the burden 
of acute whiplash injuries. A physiotherapy package provided to people who have persisting symptoms within the 
first six weeks of injury produced additional small short term benefits in comparison to a single physiotherapy advice 
session.  However, from a health care perspective, the physiotherapy package was not cost effective at current levels of 
willingness to pay. An important benefit of the physiotherapy package was a reduction in work days lost, and as such, 
the intervention may prove cost effective at the societal level.   
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Randomised controlled trial of yoga for chronic back pain: economic evaluation

Chuang L-H; Soares M;  Tilbrook H;  Cox H; Hewitt J; Jayakody S; Aplin JD; Semlyen A;  Trewhela A; Watt I; Torgerson D
Contact author: Ling-Hsiang Chuang lc525@york.ac.uk

topic: cost-effectiveness of interventions

background
In the UK, back pain represents a significant burden to patients and the NHS. A recent UK-based pragmatic multi-centred 
randomised controlled trial has demonstrated that yoga is an effective intervention for treating patients with chronic 
back pain.

aims
The aim of this study is to conduct an economic evaluation of yoga exercise package for treating patients with chronic 
back pain comparing to the standard care along, using individual level data collected prospectively along this randomised 
controlled trial.

methods
A total of 299 participants were recruited in the trial. Participants in the intervention arm were offered 12 week progressive 
course of yoga (75-minute weekly class), along with a relaxation CD, a yoga manual, a yoga mat and a copy of the Back 
Book. Participants allocated in the control arm received standard care, a copy of the Back Book and one yoga class 
after the final follow-up.  The cost effectiveness of yoga was evaluated within the trial, by comparing the incremental 
cost between two arms with incremental health outcomes, adopting both a societal and the NHS perspectives. A 
time horizon of 12 months was assumed, equal to the trial follow-up period, and thus discounting of costs and health 
outcomes was not needed. The year 2008/9 was the chosen year of pricing. The evaluation of the societal costs incurred 
by each participant included the cost of the yoga intervention (if applicable), overall healthcare resources used (in both 
the NHS and private settings), out of pocket expenses in purchasing equipments for back pain, and productivity losses 
as a result of taking days off from paid work.  In contrast, the analysis with the perspective of NHS was restricted to the 
cost incurred in the NHS setting only. Health outcome was measured by quality adjusted life year (QALY), calculated 
from the EQ-5D. Any missing data in cost and EQ-5D were imputed through multiple imputation with chained equations 
(10 imputation datasets created). The expected incremental cost and QALY were estimated using seemly unrelated 
(bivariate) regression. The reported cost effectiveness result here was synthesised based on all imputed datasets. 

Results 
After one year follow-up, at least one EQ-5D index score was missing amongst 21% of participants, whilst the proportion 
of missing observations in cost was 18%. The cost of the yoga intervention (calculated from the trial) was £306.4 per 
participant in the yoga arm regardless how many classes each participant attended, and this includes the costs of the 
yoga teacher, student’s manual, CD and mat. Based on the self-reported data collected along the trial (the raw date with 
missing), the mean costs with healthcare incurred in a year (in both NHS and private settings) were £965.8 (SD: 1,904.9) 
and £1,093.4 (SD: 2,244.3) per participant, respectively for the yoga and control arms. Individuals’ out-of-pocket expense 
on purchasing equipment for their back pain was, on average, £59.9 (SD: 220.2) for the yoga arm and £127.7 (SD: 295.9) 
for the control arm. In what concerns productivity loss, on average, a participant in the control arm reported to have 
had 12.39 days (SD: 26.26) off work amongst the follow up year due to back pain whereas participants in the yoga arm 
reported a much lower number, 3.83 days (SD: 11.68) only. Thus, the costs associated with productivity losses were 
estimated at £1,502.3 (SD: 1,142.5) over a year for the yoga arm and £2,315 (SD: 2,568.5) for the control arm. 
The missing observations for economic analysis were imputed using all available EQ-5D and cost data in the baseline 
and other baseline variables. Overall, yoga appeared to be less costly and more beneficial than standard care alone, 
as measured within this trial using a societal perspective – an individual who receives yoga had 0.038 [0.006 to 0.071] 
higher QALYs and £325.3 [-1,072.4 to 421.7] less costs. Based on this evidence, yoga intervention is a dominant treatment 
for back pain in comparison to standard care alone. The main determinant for the observed cost savings was the 
observed differences in days off work due to back pain, which have offset the costs of the intervention itself. There is 
little uncertainty regarding that yoga is a cost-effective intervention. At a willingness to pay for an additional QALY of 
£5,000 the probability of yoga being cost-effective reached 90%; this probability increased to 98% once the threshold 
value of £20,000 was applied. 
From the perspective of NHS, participants who receive yoga treatment for their back pain gain 0.039 QALY [0.003 to 
0.071] more than those treated with standard care alone, at an increased cost of around £505 [174.1 to 835.9] per patient, 
yielding an incremental cost effectiveness ration of £13,103 per QALY. Given the willing to pay for an additional QALY up 

to £20,000, the probability of yoga intervention is 74% based on the trial data. 

Discussion & conclusion 
Based on the trial data, yoga intervention for treating patient with chronic back pain is cost-effective when either a 
societal or the NHS perspective is considered. While there is no threshold of willingness to pay for an additional QALY 
from a societal perspective, the recommendation from the NHS has been adopted in both settings. We were aware that 
the current trial cost of yoga intervention might not reflect the actual cost once yoga is implemented in the NHS or 
purchased by individuals from the market place. Therefore a range of alternative price was tested to examine its impact 
on the cost effectiveness result. The findings suggest that yoga remains cost-effective if the NHS manages to keep the 
cost whilst when individuals to purchase their classes with market prices yoga becomes even more cost-effective.
It is controversial whether or not to account for productivity loss in cost effectiveness analysis. Despite the current 
analysis adopting the position of including productivity loss as part of overall society cost, several scenarios have been 
proposed to examine its impact. For instance, excluding such a cost completely and dropping participant with extreme 
high number of days off. All scenarios concluded that yoga intervention might no longer be the dominant strategy but 
still highly cost-effective.
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Protocol for an economic evaluation alongside the University health Network Whiplash 
Intervention trial.

Gabrielle van der Velde; Pierre Côté; Ahmed Bayoumi; J. David Cassidy; Eleanor Boyle; Maja Stupar; Heather Shearer; Craig 
Jacobs; Carlo Ammendolia; Simon Carette; John Frank.

topic: cost-effectiveness of interventions.
 
aims
Whiplash-associated disorders (WAD) represent a significant and growing socioeconomic burden, both in terms of 
direct medical costs (associated with health-care utilization) and indirect costs (associated with productivity changes 
and time contributed by caregivers).  One of the major challenges facing decision makers in the private automobile 
insurance and public health-care systems is the identification of cost-effective interventions for WAD.  Yet there is a 
dearth of economic evaluations of WAD interventions.  A recently published systematic review of the neck pain literature 
by the Bone and Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders failed to identify a single 
cost-effectiveness analysis of WAD treatments.  Cost-effective approaches to treating WAD must be identified, given 
observed trends of increasing health-care utilization and declining health outcomes.  Our objective is therefore to 
conduct an economic evaluation alongside a randomized controlled trial that will compare a physician-based education 
and activation program, and a soft tissue injury rehabilitation program, to a provincially legislated standard of care, for 
the management of acute WAD.    

methods
This abstract describes the protocol of an economic evaluation which will be conducted alongside the University 
Health Network Whiplash Intervention Trial (UHN WIT).  Briefly, the UHN WIT is a three-arm randomized trial designed 
to compare the effectiveness of a physician-based ‘Education and Activation’ and AVIVA Canada’s ‘Soft Tissue Injury Care 
Model’, compared to a legislated standard of (insured practitioner) care, the Financial Services Commission of Ontario’s 
‘Pre-approved Framework Guideline for Whiplash’, for persons with a whiplash injury of less than three weeks duration.  
Participants will be assessed at six weeks, and three, six, nine, and 12 months from baseline.  The primary outcome is 
time-to-recovery, measured by a global self-perceived recovery question.  Persons eligible for inclusion include those 
who are: 1) at least 18 years of age, 2) reside or work in the Greater Toronto Area, in the province of Ontario, 3) are injured 
in a traffic collision with Grade I-II WAD, and 4) make an insurance claim for physical injury to Aviva Canada.  

The economic evaluation will be conducted from the societal perspective over the trial’s 12-month time horizon 
using participant-level trial data to determine the cost-effectiveness of the physician-based ‘Education and Activation’ 
and Aviva Canada’s ‘Soft Tissue Injury Care Model’, compared to the Financial Services Commission of Ontario’s ‘Pre-
approved Framework Guideline for Whiplash’ (a provincially legislated standard of care).  All costs relevant to the societal 
perspective will be included, including health-care goods and services, and benefits provided by Aviva Canada, and 
out-of-pocket expenses incurred by participants, during the study’s 12-month follow-up period.  Costs will be reported 
in Canadian dollars and standardized for inflation to the most recent rates after the study has ended, and adjusted for 
censoring using the Kaplan-Meier sample average estimator.  Health effects will be measured in terms of: 1) quality-
adjusted life years (QALYs) gained, 2) number of unrecovered days averted, and 3) number of recurrences averted.  SF-6D 
scores (derived from participants’ SF-36 response data) will be used to estimate participants’ preference-based quality-
of-life (utilities) during the 12-month follow-up period.  These scores will be converted into a within-trial estimate of 
participant-level QALYs using the area-under-the curve approach, with linear interpolation between assessment points 
and a baseline adjustment for comparisons.  The number of unrecovered days will be derived from the trial’s primary 
outcome ‘time-to-recovery’ based on participants’ self-perceived recovery.  The number of recurrences will be derived 
from one of the trial’s secondary outcomes, where a recurrence is deemed to have occurred when a participant who 
previously reported to have recovered subsequently reports on the self-perceived recovery question at any follow-up to 
be: 1) slightly worse, 2) much worse, or 3) worse than ever. 

Cost-effectiveness will be expressed with incremental cost-effectiveness ratios (ICERs) and net-benefits.  Following 
current recommendations, productivity changes will not be included either as costs or consequences in the primary 
cost-effectiveness analysis.  Productivity changes will be reported separately, including quantities (e.g., days of work lost) 
and prices used to value the quantities.  ICERs will represent the additional cost per additional QALY gained, additional 
cost per additional unrecovered day averted, and additional cost per additional recurrence averted.  ICERs will be plotted 
on a cost-effectiveness plane, with uncertainty represented by 5%, 50%, and 95% confidence ellipses.  A sampling 
distribution of incremental costs and effects will be estimated by non-parametric bootstrapping with 10,000 replicates 

and presented as a scatter plot.  We will use the net-benefit approach to measure cost-effectiveness against a threshold 
value (described as society’s willingness-to-pay for an additional unit of health effect).  We will compute incremental 
net-benefit with willingness-to-pay threshold values ranging from zero to approaching infinity, because the threshold 
value is unknown to us.  Net-benefit regression will also be used to determine the incremental cost-effectiveness of the 
interventions while correcting for potential unbalanced allocation of baseline covariates.  Uncertainty will be represented 
by cost-effectiveness acceptability curves.     

A number of sensitivity analyses will be conducted to test the robustness of results to selected issues and assumptions.  
Cost-effectiveness will be re-assessed with productivity changes included (rather than excluded, as in the primary cost-
effectiveness analysis).  The sensitivity of the results to different willingness-to-pay threshold values will be gauged using 
the cost-effectiveness acceptability curve.  The curve will show the probability that the interventions ‘Education and 
Activation’ and ‘Soft Tissue Injury Care Model’ are cost-effective compared to the ‘Pre-approved Framework Guideline for 
Whiplash’ over a full-range of willingness-to-pay values for an additional unit of health effect.  Sensitivity analyses will 
also be conducted to address the issue of missing data and participants lost to follow-up. 

Discussion
This protocol records our intention to conduct an economic evaluation alongside the UHN WIT.  Results of this evaluation 
will provide health-care decision makers with necessary economic evidence on common interventions for whiplash.

Trial Registration: ClinicalTrials.gov identifier NCT00546806
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16.00 hRS PleNaRy SeSSIoN: majoR mUScoloSkeletal DISoRDeRS II

Shoulder pain: a model for other regional pain syndromes?

Professor Elaine Hay

The direction of travel over the last couple of decades for regional pain complaints, particularly for back pain, has been 
away from a “medical model” where a specific diagnosis is necessary to guide appropriate treatment, to a biopsychosocial 
approach which acknowledges the complexity and importance of context of the pain experience. This approach 
has partly been driven by epidemiological research which has highlighted the importance of psychosocial factors 
as prognostic indicators – and the assumption that tackling these factors will improve patient outcome. The recent 
primary care research agenda has been preoccupied with designing and conducting trials testing the effectiveness of 
psychosocial approaches for a number of regional pain syndromes – without, it has to be said, overwhelming success. 
This has led to a shift away from a “one size fits all” approach to one where subgroups of patients are identified in various 
ways so that treatment can be targeted appropriately.

The primary care research agenda for shoulder pain compares and contrasts in intriguing ways to that of back pain. Early 
studies were very much at the pragmatic end of the efficacy/effectiveness spectrum and overall failed to show clear 
benefits for one particular intervention over another. Prognostic studies in shoulder pain have not shown a consistent 
link between psychosocial factors and outcome. Attempts to identify prognostic subgroups have in general not proved 
helpful. So, instead of moving further down the “psychosocial route” recent studies have taken a different approach by 
trying to make sure the right patient is getting the best treatment by improving diagnosis, or maximising the likelihood 
of effective treatment (eg, by using ulatrasound guidance for injections). In essence, this seems to be a shift back to a 
“medical model” of care. This talk will briefly consider the recent evidence for this approach,  and will present new data 
which may help guide the design of the next generation of trials for regional pain syndromes. 

management of osteoporosis in primary care.  What are the challenges?

C. Cooper, Professor of Rheumatology and Director, MRC Epidemiology Resource Centre, University of Southampton; 
Norman Collisson Chair of Musculoskeletal Science, University of Oxford, UK.

Recent decades have seen the emergence of a number of major pharmacological interventions to reduce the risk of 
osteoporotic fracture. The most commonly used agents in Europe are the bisphosphonates, alendronate, risedronate 
and ibandronate; raloxifene; strontium ranelate; and agents derived from parathyroid hormone. Hormone replacement 
therapy was also used widely until recently. All of these agents have been shown to reduce the risk of vertebral fracture; 
some have been shown to also reduce the risk of non-vertebral fractures, most notably fracture of the proximal femur. 
The availability of these agents, coupled with increasing awareness of osteoporosis, has led to increased demand 
for cost-effective management of patients with the disorder. There is, at present, no universally accepted policy for 
population screening in Europe  to identify patients with osteoporosis or those at risk of fracture.  In the absence of such 
a policy, patients tend to be identified opportunistically using a case-finding strategy on the basis of a previous fragility 
fracture or the presence of significant risk factors, for example, low body mass index, parental history of hip fracture, 
glucocorticoid therapy, current smoking or alcohol intake, and a variety of secondary causes of osteoporosis.  On the 
basis of these clinical risk factors, it is possible to model the absolute risk of osteoporotic fracture, and ascertain the 
extent to which additional estimation of bone mineral density will assist in a therapeutic decision.  A group convened 
by the World Health Organisation has constructed a potential algorithm for case finding, based on knowledge of the 
interactions of the clinical risk factors, age and BMD.  When applied to the population of the United Kingdom, this 
management algorithm provides for the treatment of post-menopausal women with a previous fragility fracture without 
the need for a BMD test (as prior fracture is a very strong risk factor for future fracture and is largely independent of 
BMD).   For the other risk factors, treatment can be delivered cost-effectively in women aged 65 years or more, but in 
women below this age, further stratification of risk is indicated with a BMD test. Among women with a parental history 
of hip fracture, treatment becomes worthwhile with a BMD T score of –1SD; for woman taking long term glucocorticoids, 
a T score threshold of –2SD is appropriate;  while for weaker risk factors (secondary causes of osteoporosis, smoking 
and alcohol consumption), an appropriate threshold is a T score of -2.5 SD. A host of health economic analyses suggests 
that this approach meets widely used cost-effectiveness criteria for chronic disease prevention in the United Kingdom.   
It is hoped that its promulgation will result in improved management of this important chronic  disorder in western 
populations.   
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PRogRam tUeSDay octobeR 12, 2010

PRImary care mUSculoskeletal Research congress

08.00 hrs Registration

09.00 hrs Plenary session: major musculoskeletal disorders III
 Chairman Dr. Arianne Verhagen

 -  Management of chronic widespread pain in primary care. What are the most promising developments? 
• Prof. Gary Macfarlane

 -  Neck pain and whiplash associated disorders: the-state-of-science • Dr. Pierre Côté

10.00 hrs Workshops
 I Interpreting outcome measures in the field of musculoskeletal disorders 
 Prof. Riekie de Vet en Raymond Ostelo
 Room: van Beuningen zaal

 II Individual participant data pooling; a way forward for identifying subgroups in lbP?
 Martin Underwood
 Room: Hudig zaal 

 III Is the current approach to low back pain diagnostic research flawed?
 Mark Hancock
 Room: Schadee zaal

 oral presentation session: treatment of musculoskeletal disorders
 Room: Willem Burgerzaal 

 -  Corticosteroid injections for greater trochanteric pain syndrome: a randomized controlled trial in 
primary care • Tineke Brinks

 -  Group cognitive behavioural treatment for low back pain in primary care. Extended follow up of the 
Back Skills Training Trial • Sarah Lamb

 -  Does usual care of low back pain coincide with best care recommendations? • Christopher Williams
 -  No Effect of Extracorporeal Shockwave Therapy in Jumping Athletes with Patellar Tendinopathy; a 

randomized controlled trial • Hans Zwerver
 -  Interventions to improve adherence to exercise for chronic musculoskeletal pain in adults: A Cochrane 

systematic review • Melanie Holden

11.30 hrs thematic parallel sessions

 low back pain (II)
 Chairman Christine Lin
 Room: Hudig zaal

 -  A walking programme and a supervised exercise class versus usual physiotherapy for chronic low back 
pain: a single-blinded randomised controlled trial (The Supervised Walking In comparison to Fitness 
Training for Back Pain (SWIFT) Trial) • Hurley-Osing

 -  The effectiveness of two active interventions compared to self-care advice and usual care in employees 
with non-acute low back symptoms in occupational health setting • Jarmo Rantonen

 -  Randomized Trial Comparing Yoga, Exercise, and Self Care for Chronic Low Back Pain • Karen Sherman
 -  A randomised controlled trial of Yoga for the treatment of chronic low back pain • Helen Tilbrook

 Program October 12 Primus Congres Book 

 Diagnosis & classification
 Chairman Dr. Pierre Côté
 Room: Schadee zaal

 -  Title of abstract: Diagnostic value of history taking and physical examination to assess effusion of the 
knee in traumatic knee patients in general practice. • Marlous Kastelein

 -  Examination of musculoskeletal chest pain – An interobserver reliability study. • Mette Jensen 
Stochkendahl 

 -  Chiropractic treatment versus self-management in patients with musculoskeletal chest pain. A 
randomised controlled trial. • Mette Jensen Stochkendahl

 -  The development of a brief performance-based fall risk assessment tool (QuickScreen) for community-
dwelling older people • Anne Tiedeman

 outcome measures
 Chairman Prof. Elaine Hay
 Room: van Beuningen zaal

 -  Low back pain patients with externalized beliefs need to see greater improvements in symptoms to 
consider exercises worthwhile • Vinicius Oliveira

 -  Smallest worthwhile effect of interventions for non-specific low back pain. • Manuela Ferreira
 -  Pain and disability scores in patients ‘completely recovered’ from low back pain • Steven Kamper
 -  Acute Low Back Pain and Primary Care: How to Define Recovery and Chronification • Wolf Mehling

12.30 hrs Lunch

13.45 hrs Plenary session: guidelines
 Chairman Dr. Dan Cherkin

 Low back pain guideline adherence in primary care
 Prof. Jean-François Chenot

  There is (not) enough evidence for Clinical guidelines regarding physical therapy for musculoskeletal 
disorders • Debate Prof. Joost Dekker versus Prof.dr. Rob de Bie

15.15 hrs Poster sessions 
 Room: Willem Burger Foyer
 
 Osteoarthritis • Chairman Prof. Joost Dekker
 Low Back Pain & sciatica • Chairman Prof. Chris Maher
 Outcome measures & Epidemiology  • Chairman Prof. Riekie de Vet
 Outcome measures & Epidemiology • Chairman Prof.dr. Johan Vlayen

16.00 hrs Break

16.30 hrs Plenary session: Development and evaluation of treatments
 Chairman Prof. dr. Sita Bierma-Zeinstra
 
 Optimising the efficacy of exercise therapy • Prof.dr. Lieven Danneels

 Behavioural approaches; what works for whom and why? • Prof.dr. Johan Vlayen

17.30 hrs Closing
19.00 hrs Congress dinner (optional)
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PRogRam PoSteR SeSSIoNS Day 2, 12th octobeR 2010

15.15 hrs Poster sessions 
Room: Willem Burger Foyer
 
osteoarthritis
Chairman Prof. Joost Dekker

booth Nr Presenter title Poster
1A 1 Nijman Thomas -  Influence of joint pain and impaired movement on physical functioning in 

patients following hip resurfacing arthroplasty
1A 2 Picavet, Susan  -  Time trends and future projections of arthroplasties due to osteoarthritis
1A 3 Runhaar, Jos  -  Knee joint shape is related to BMI but not to early signs of knee osteoarthritis 

in healthy middle-aged women
1A 4 Verkleij, Saskia -  NSAIDs versus acetaminophen in patients with knee, hip, and hand 

osteoarthritis: A systematic review of sources of heterogeneity influencing 
the outcomes

1A 5 Lamb Sarah -  Strengthening And stretching for Rheumatoid Arthritis of the Hand 
(SARAH) trial. A randomised controlled trial to compare clinical and cost 
effectiveness in comparison to usual care. 

1B 6 Baert, I.A.C. -  Objective and subjective functional performance in patients with knee 
osteoarthritis and its relation with lower limb muscle strength

1B 7 Es, Pauline van -  The cost-effectiveness of exercise therapy added to general practitioners’ 
care for hip osteoarthritis compared to general practitioners’ care alone – 
study design of an RCT

1B 8 Hoekstra Jan -  CHECK the feet! Footpain and early osteoarthritis complaints.
1B 9 Klerk, B.M. de -  Risk factors and symptoms of radiological knee osteoarthritis: does BMI 

make a difference?
1B 10 Schaap Laura -  Defining osteoarthritis using different sources of information in four 

population-based studies across Europe

low back Pain & sciatica
Chairman Prof. Chris Maher

booth Nr Presenter title Poster  
2A 11 McCluskey -  The influence of ‘significant others’ on back pain disability:  A qualitative 

pilot study of illness perceptions
2A 12 Cox, Helen -  A randomised controlled trial of yoga for the treatment of low back pain: 

Results of a pilot study of practicality and feasibility
2A 13 Henschke, Nicholas -  Behavioural treatment for chronic los-back pain: an updated systematic 

review
2A 14 Karami, Mehdi -  Prevalence of lumbar disc herniation in traumatic patients
2A 15 Menezes, Luciola  -  Do pain self-efficacy and fear of movement beliefs mediate the relationship 

between pain intensity and disability in patients with chronic low back 
pain?

2B 16 Oliveira, Vinicius  -  Health Locus of Control in treated and non-treated low back pain 
patients.

2B 17 Rubinstein, Sidney -  The effectiveness of spinal manipulative therapy for chronic low-back 
pain: An update of the Cochrane review

2B 18 Scheele, Jantine -  Course of back complaints in the elderly (50 years and older); systematic 
review

2B 19 Takatalo Jani  -  Midsagittal cross-selectional adiposity in magnetic resonance imaging is 
associated with lumbar dis degeneration in young males

outcome measures & epidemiology 
Chairman Prof. Riekie de Vet

booth Nr Presenter title Poster
3A 20 Costa Leonardo -  Clinimetric properties of the short and long forms of the McGill Pain 

Questionnaire
3A 21 Latimer, Jane -  The reproducibility of ultrasound measures of abdominal muscle activation 

in patients with chronic non-specific low back pain.
3A 22 Menezes, Luciola  -  Cross-Cultural Adaptations of the McGill Pain Questionnaire: A Systematic 

Review
3A 23 Moraleida -  Ultrasonographic measurement of the longus colli muscle recruitment in 

chronic neck pain patients
3A 24 Rantonen Jarmo  -  The effectiveness of an educational booklet and oral advice compared to 

booklet alone in mild occupational low back trouble:  A 4-year follow-up 
of a randomised controlled trial 

outcome measures & epidemiology
Chairman Prof.dr. Johan Vlayen

booth Nr Presenter      title Poster
4A 25 Scholtes, Vanessa -  Reliability of hand-held dynamometry in patients awaiting total knee 

arthroplasty
4B 26 Picavet, Susan  -  > 40% of the burden of physical disability in the Dutch population is due 

to musculoskeletal conditions.
4A 27 Truchon  -  Accuracy and validity of ‘KINAP’: A new assessment tool in kinesophobia
4A 28 Takatalo Jani  -  Reliability of inclinometer and tape measurements, and palpation in 

thoracic spine mobility assessment in subjects with thoric spine pain
4A 29 Verhagen Arianne P. -  Measurement properties of disease-specific questionnaires in patients 

with neck pain: a systematic review.
4B 30 Patel Shilpa -  How should we improve care for South Asian patients with chronic pain?
4A 31 Stupar Maja  -  A Test-retest Reliability Study of the Whiplash Disability Questionnaire in 

Patients with Recent Whiplash-Associated Disorders
4B 32 Ferreira Manuela -  Efficacy of physical activity for strength, balance and falls prevention in 

adults aged between 40 and 65 years old – a systematic review. 
4B 33 Schoor, Natasja van -  Impact of osteoarthritis on quality of life and self-rated health in Europe: 

results from the EPOSA study
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9.00 hRS PleNaRy SeSSIoN: majoR mUScoloSkeletal DISoRDeRS III

Neck pain and whiplash associated disorders: the-state-of-science.

Pierre Côté DC, PhD

Each year, at least half of the population experiences neck pain and as many as to 11% of adults experience activity 
limitations because of neck pain.  The past 25 years of research have offered new treatments for neck pain and 
whiplash-associated disorders but these have only had a small impact on the burden of disability associated with these 
conditions.   

In 2008, The Bone and Joint Decade 2000-1010 Task Force on Neck Pain and its Associated Disorders published the 
results of its research.  Among other studies, The Task Force conducted a Best Evidence Synthesis of the literature on 
the prognosis and management of neck pain and whiplash associated disorders.  This presentation will highlight the 
main findings of this research and present the best current knowledge on the clinical management of these conditions.  
Specifically, the presentation will describe the recurrent and often persistent course of neck pain and discuss the debated 
view that most prognostic factors are psychosocial in nature.  

According to the Task Force, education, manual therapy and exercise appear to be the clinical interventions that provide 
the most benefits to patients.  However, the overall impact of these treatments on the natural course of these conditions 
may be small compared to other commonly used interventions.  The role of iatrogenesis as one potential explanation for 
the small effect of effective interventions in the general population will be explored.  

Finally, the presentation will discuss the knowledge gained in the past two years in this area and highlight research 
priority for the next 10 years.   Specifically, the need of public health interventions to change the public’s belief and 
expectation will be explored.

10.00 hRS WoRkShoPS

Interpreting outcome measures in the field of musculoskeletal disorders

Riekie de Vet en Raymond Ostelo

Many different outcomes measures are used as outcomes in studies on musculoskeletal disorders. Among them are 
measures of pain and disability. The scores on these measurements are often difficult to interpret. This especially 
applies to the scores for multi-item measurement instruments (eg questionnaires, performance tests). For example, the 
Roland-Morris Disability Questionnaire (RDQ) has a 0-24 point scale, with a score of 0 indicating no disability, and 24 
indicating very severe disability. How severe is the disability when a patient scores 9 points on the RDQ scale? And is an 
improvement of 2 points meaningful for a patient? 

This workshop focuses on the interpretation of scores and change scores on a measurement instrument, with the 
concept of minimal important change (MIC) as a central issue. A MIC is defined as the smallest change in score in the 
construct to be measured which patients or clinicians perceive as important.
With the participants we will try to come to consensus to a MIC value for some well-known measurement instruments, 
and discuss the application of these MIC values.
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Individual participant data pooling: a way forward for identifying sub-groups in lbP?

Underwood M; Patel S; Tamar P; Artus M 

low back Pain and Sciatica; Prognosis and prediction models
 
background 
Since the mid 1990s, there has been a substantial investment in high quality RCTs of different treatments for LBP. We now 
have good evidence to show that several treatment approaches are effective, and that some of these are cost-effective. 
The effect sizes are of similar magnitude for different approaches including acupuncture, Alexander Technique, cognitive 
behavioural approaches, drugs, group exercise, manipulation, spinal fusion (for selected patients), and combined 
treatment packages. The mean effect size from these treatments is, at best, small to moderate. Typically, the mean effect 
sizes, on current outcome measures, are substantially smaller than the minimally detectable change for an individual. 
At a population level, we have useful data on the management of LBP. What is not clear is how we can use these data to 
maximise the treatment benefit for the individual patient.
 
Current research does not provide any robust data on how to match back-pain treatments to patients to maximise 
effects on outcomes relevant to the patient and cost-effectiveness for the health service. There are a myriad of RCTs that 
could be designed to address individual components of this problem. High quality trials in this area are very costly and 
time consuming (typically requiring a minimum of 700 participants, at a cost of £1-2 million, and taking at least six years 
from design to implementation); each will only address one small part of this complex problem. There may be critically 
important hypotheses that need testing using RCTs. Other research methods, however, are likely to be more fruitful.

The UK National Institute of Health Research has funded some of us (MU, SP) to establish a repository of individual 
participant data from randomised controlled trials of therapist delivered interventions for low back pain.  This workshop 
will explore the need for this work, share practical experience of collecting individual patient data and open a discussion 
on how to manage and analyse such datasets.

aims and objectives 
To run an interactive workshop to inform development of this project and to share experience in this area of work at the 
time this programme of work is due to start.

method
The workshop will consider the following areas:
1 Clinical prediction rules to inform treatment choices for low back pain low back
 • explore existing RCTs of CPRs 
 • conclusions from the current evidence 
2 Quality standards for the assessment of moderators in RCTs 
3 The practical aspects of collecting and pooling individual participant data:
 • writing a protocol 
 • writing to authors 
 • dealing with data request forms
 • analysis and management of datasets
4 Funded data pooling project 
5 Future potential of data pooling.

conclusion
We believe this approach represents a paradigmatic shift in the approach to research into low back pain and invite 
colleagues from the research community to consider sharing their data sets with us.  By maximizing the amount of data 
available in the repository there is potential to maximize the scientific output from the research community’s efforts 
over the last 20 years.

Is the current approach to low back pain diagnostic research flawed?

Hancock Mark J 1, Maher Chris G 2 
1 Back Pain Research Group, University of Sydney
2 The George Institute for International Health, Sydney

background
Patho-anatomical diagnoses were once commonly used by clinicians managing low back pain. They fell out of favour 
20-30 years ago when researchers pointed out that most low back pain treatments and diagnoses were based upon 
opinion not firm evidence. Since then there has been a lot of research evaluating therapies but very little diagnostic 
research. One of the barriers to diagnostic research is the negative view about diagnostic research that seems 
prevalent in the back pain field. 

Purpose
The aim of this workshop is to discuss current potentially flawed thinking regarding diagnosis and low back pain (LBP). 
Examples of other complex health conditions such as cardiovascular disease will be used to see what lessons can be 
learnt to improve the quality of future diagnostic research in LBP.

content
Examples of potentially flawed thinking listed below will be presented and discussed. 
1 Without a perfect gold standard it is not possible to evaluate a diagnostic test’ 
2 Until a diagnostic test is shown to improve outcomes it is not worth investigating’ 
3 The presence of pathology in some patients without low back pain means the pathology is irrelevant to back pain’ 
4 Existing case control studies provide strong evidence against the ability to identify a diagnosis’ 
5 Suggesting diagnostic research is interpreted as saying the test is needed in all patients in clinical practice 
6 A consideration of pathoanatomical diagnoses precludes treatment-based classifications’. 

Format
The workshop presenters will present a brief introduction (5 mins) to each of the points above. Each point will be 
followed by group discussion and debate. 
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10.00 hRS  oRal PReSeNtatIoN SeSSIoN: 
 tReatmeNt oF mUScUloSkeletal DISoRDeRS

corticosteroid injections for greater trochanteric pain syndrome: a randomised controlled 
trial in primary care. 

Tineke Brinks

Introduction 
Greater trochanteric pain syndrome (GTPS) is a common cause of hip pain. Although corticosteroid injections are 
frequently given for GTPS no study compared the effect of corticosteroid injections with a more expectative management 
in a randomised trial. Therefore, this is the first trial reporting the effect of usual care versus additional corticosteroid 
injection in patients presenting with GTPS in primary care.

methods 
In a pragmatic open label randomized clinical trial in primary care the effect of corticosteroid injections was evaluated in 
patients with GTPS. Patients (aged 18-80 years) visiting primary care with GTPS were randomly allocated to receive either 
local corticosteroid injections (n=60) or usual care (n=60). The randomization was stratified for yes/no co-morbidity. 
Primary outcomes at 3 and 12 months follow-up were pain severity (numerical rating scale 0-10) and recovery (yes / no 
total or major recovery).

Results
In the usual care group 34% of the patients were recovered compared to 55% in the injection group at 3 month follow-
up with an adjusted OR 2.38 (95% CI 1.14 to 5). Pain severity at rest and on activity decreased in both groups, but the 
decrease was larger in the injection group with an adjusted difference in pain at rest of 1.18 (95% CI 0.31 to 2.05); and in 
pain on activity of 1.30 (95% CI 0.32 to 2.29) at 3 month follow-up. 
At 12 month follow-up in the usual care group 60 % of the patients were recovered compared to 61 % in the injection 
group, OR 1.05 (95% CI 0.50 to 2.27). Pain severity at rest and on activity decreased in both groups and were at 12 month 
follow-up no longer significantly different, with adjusted differences of 0.14 (95% CI -0.75 to 1.04), and for pain at activity 
0.45 (95% CI -0.55 to 1.46), respectively.

conclusion
In this first controlled trial assessing the effectiveness of corticosteroid injections versus usual care in GTPS, a clinically 
relevant effect was shown at 3-months follow-up for recovery, and for pain at rest and on activity. At 12 month follow-up 
the differences in outcome were no longer present.

chiropractic treatment versus self-management in patients with musculoskeletal chest 
pain. a randomised controlled trial.
 
Mette Jensen Stochkendahl; Henrik Wulff Christensen; Werner Vach; Poul Flemming Høilund-Carlsen; Torben Haghfelt;  
Jan Hartvigsen.

topics: Diagnosis and classification, Regional pain syndromes.

aims
The musculoskeletal system is a common, but often overlooked cause of chest pain. Little is known about the efficacy 
of spinal manipulation for musculoskeletal chest pain, but a previous uncontrolled study suggested beneficial effect 
of chiropractic therapy in patients with known or suspected stable angina pectoris. The purpose of the present study 
is to evaluate the relative effectiveness of two treatment approaches for acute episodes of musculoskeletal chest pain, 
1) a spinal manipulation-based approach as a typical example of chiropractic treatment and 2) self-management as an 
example of minimal intervention.

methods
In an outcome assessor-blinded, randomised controlled trial set at an emergency cardiology department and four 
outpatient chiropractic clinics, 115 consecutive patients with acute chest pain and no clear medical diagnosis at initial 
presentation were included. After a baseline evaluation, patients with demonstrated musculoskeletal chest pain were 
randomized to four weeks of chiropractic treatment or self-management, with post-treatment questionnaire follow-up 
4 and 12 weeks later. Primary outcome measures were numeric change in pain intensity (11-point box numerical rating 
scale) and self-perceived change in chest pain (7-point ordinal scale). Secondary measures included Medical Outcomes 
Study Short Form 36 (SF-36) scores, change in pain intensity (chest, thoracic spine, neck and shoulder/arm), and self-
perceived change in general health. Patients’ expectations to treatment effect were collected prior to randomisation.

Results
Fifty eight and 49 chiropractic and 47 and 47 self-management patients were analysed at 4 and 12 weeks, respectively. 
Both groups experienced decreases in pain, self-perceived positive changes, and increases in SF-36 scores. At statistically 
significant levels, chiropractic treatment was favoured by the primary outcome self-perceived change in chest pain 
(p=0.0013) at 4 weeks, and at 12 weeks with respect to the primary outcome numeric change in pain intensity (p=0.022).  
The majority of the non-significant results was also in favour of the chiropractic treatment group. In the chiropractic 
treatment group, 44 patients reported occasional side effects in form of local soreness, headache and fatigue of less 
than 24 hours duration.

conclusions
We conducted the first randomised controlled trial assessing chiropractic treatment versus self-management in patients  
with acute musculoskeletal chest pain.. With both regimens, we observed substantial decreases in chest pain, however, 
with statistically significant and non-significant between-group differences in favour of the chiropractic group. The 
active ingredients in either treatment are unknown and regression towards the mean probably play a role. However, 
the tendencies and trends in favour of chiropractic treatment indicate that chiropractic treatment can at least lead to a 
faster recovery in patients with acute musculoskeletal chest pain and that this subgroup benefiting from chiropractic 
treatment can be identified. 
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Does usual care of low back pain coincide with best care recommendations?

Christopher M Williams*1; Chris G Maher 1; Mark J Hancock 2; James H McAuley 1, 2; Andrew J McLachlan 4; Helena Britt 4; 
Salma Fahridin 4; Chris Harrison 4; Jane Latimer 1

1 The George Institute for International Health, University of Sydney
2 Back Pain Research Group, Faculty of Health Sciences, University of Sydney
3 Faculty of Pharmacy, University of Sydney
4 Family Medicine Research Centre, University of Sydney

aims
Low back pain (LBP) is primarily managed in general practice. We aimed to describe the usual care provided by general 
practitioners (GP) to patients with acute low back pain and to compare this with recommendations of best practice 
advocated in international evidencebased guidelines for the management of acute low back pain. A secondary aim was 
to compare usual care before and after the release of a local guideline.

method
Care provided in 3,533 patient visits to GPs for a new episode of low back pain (LBP) was mapped to key recommendations 
extracted from international evidence based guidelines. The proportion of patient encounters where care arranged by 
a GP aligned with these key recommendations was determined for the period 2005-2008 and separately for the period 
before the release of the local guideline in 2004 (2001 - 2004).

Results
While guidelines discourage the use of imaging more than one quarter of patients were referred for this. Guidelines 
recommend that initial management for all patients should consist of advice and regular simple analgesics such as 
paracetamol however only 20.5% and 17.7% of patients received these treatments. Medications typically provided to 
patients were NSAIDs (37.4%) and opioids (19.6%). This pattern of care was the same in the periods before and after the 
release of the local guideline.

conclusions
The simple management strategies recommended in evidence based guidelines for acute LBP are often not provided 
to patients. Instead, more complex treatments and examinations are the preferred approach at the initial visit. This 
situation has not improved over time and may contribute to the high costs associated with LBP. Given the high levels 
of departure from guideline recommendations greater activity to determine why this situation exists and how best to 
encourage evidence based practice is warranted.

No effect of extracorporeal Shockwave therapy in jumping athletes with Patellar 
tendinopathy; a randomized controlled trial

Johannes Zwerver 1*§, Inge van den Akker-Scheek 1*, Fred Hartgens 2*, Henk van de Worp 1*, Evert Verhagen 3*, Ron L 
Diercks 1*

1  Center for Sports Medicine, University Center for Sport, Exercise and Health, University Medical Center Groningen, 
University of Groningen, Hanzeplein 1, 9700 RB Groningen, The Netherlands

2  Maastricht University Medical Center, Research school CAPHRI, Departments of Epidemiology and Surgery, PO Box 
616,  6200 MD Maastricht, The Netherlands

3  Department of Public and Occupational Health, The EMGO Institute for Health and Care Research, VU University 
Medical Center, Van der Boechorststraat 7, 1081 BT Amsterdam, The Netherlands

topic traumatic & sportsrelated injuries

aim
Patellar tendinopathy is a major problem for many athletes, especially those involved in jumping activities. Despite its 
frequency and negative impact on athletic careers, no evidence-based guidelines for management of this overuse injury 
exist. Extracorporeal shockwave therapy (ESWT) appears to be a promising treatment in patients with chronic patellar 
tendinopathy. ESWT is most often applied after other conservative treatments have failed. However, its effectiveness as 
primary therapy has not been studied in athletes who keep playing sports despite having patellar tendon pain.
The aim of this study was to determine the effectiveness of ESWT in athletes with patellar tendinopathy who are still in 
training and competition. 

methods
The TOPGAME-study (acronym of Tendinopathy Of Patella Groningen Amsterdam Maastricht ESWT) is a multicenter two 
armed randomized controlled trial with blinded participants and outcome assessors. Volleyball, handball and basketball 
players with symptoms of patellar tendinopathy for a minimum of 3 to a maximum duration of 12 months who were 
still able to train and compete were included. After establishing a clinical diagnosis they were randomly allocated to 
either an ESWT (treatment) or placebo group. The ESWT group received 3 patient guided piezoelectric focused medium 
energy density ESWT treatments without local anesthesia at a weekly interval in the first half of the competition. The 
placebo group received sham-ESWT treatment using the same equipment and procedure. No restrictions with regard 
to sport participation and concurrent medical treatment were given. The follow-up measurements took place 1, 12 and 
22 weeks after the final ESWT or placebo treatment, when athletes were still in competition. Primary outcome measure 
was the VISA-P score, a symptom based questionnaire specifically designed for patellar tendinopathy. During the follow-
up period participants also registered pain, symptoms, sports participation, side effects of treatment and additional 
medical consumption in an internet based diary. 

Results 
Out of 113 athletes who volunteered, 62 met the inclusion criteria and were randomized to either the ESWT (n = 31) 
or placebo group (n = 31). Duration of symptoms was comparable in both groups, 7.3 ± 3.6 and 8.1 ± 3.8 months 
respectively. The mean VISA-P scores before and at 1, 12 and 22 weeks after treatment are summarized in table 1. There 
was a significant effect for time (p<0.01) but no effect for treatment x time (p=0.82). One week after treatment more 
patients in the treatment group compared to patients in the placebo group evaluated the treatment as being beneficial 
(67% vs. 37%, χ2=5.00 p=0.03).

conclusions 
There was no effect of this ESWT treatment protocol on the course of symptomatic patellar tendinopathy in jumping 
athletes who continued to train and compete during and after the treatment period.

Table 1. Mean VISA-P scores before and at 1, 12 and 22 weeks follow-up 

Inclusion after 1 wk after 12wk after 22wk

ESWT 59.4 ± 11.7 66.8 ± 16.2 66.7 ± 17.5 70.5 ± 18.9

Placebo 62.4 ± 13.4 66.3 ± 19.0 68.9 ± 20.3 72.7 ± 18.0
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Interventions to improve adherence to exercise for chronic musculoskeletal pain in 
adults: a cochrane systematic review

Joanne L Jordan, Melanie A Holden*, Elizabeth EJ Mason, Nadine E Foster
* Submitting author

topic: treatment of musculoskeletal disorders

aims
Chronic musculoskeletal pain (CMP) is a major health problem, accounting for approximately one-quarter of general 
practice (GP) consultations. Exercise and physical activity is beneficial for the most common types of CMP, such as back 
and knee pain. However, poor adherence to exercise and physical activity may limit its long-term effectiveness. We 
aimed to assess the effects of interventions to improve adherence to exercise and physical activity for adults (aged 18 
years and over) with CMP in primary care.

methods
A Cochrane systematic review was completed. A comprehensive search strategy covering the domains of ‘exercise and 
physical activity,’ ‘adherence’ and ‘musculoskeletal pain’ was developed and run in 16 electronic databases including 
the Cochrane Central Register of Controlled Trials, MEDLINE, EMBASE, CINAHL, AMED, and PsycINFO from their start 
date to October 2007. Citations of important papers were tracked using the Science Citation Index and Social Science 
Citation Index. There were no language restrictions. Reference lists of potential articles were searched and experts 
were consulted for unpublished trials. Inclusion criteria for the review included randomised or quasi-randomised trials 
evaluating primary care based interventions that aimed to improve adherence to exercise and physical activity in adults 
with pain for three months or more in the axial skeleton or large peripheral joints. Clinical trials conducted in secondary 
care or inpatient settings, or with participants with rheumatoid arthritis/ other inflammatory rheumatological problems, 
healthy volunteers, or with participants already on a surgical waiting list were excluded. Two independent reviewers 
assessed the titles and abstracts of potentially relevant papers against the inclusion and exclusion criteria. All remaining 
papers were obtained and reviewed in full before making a final decision on inclusion or exclusion from the review. 
Two of the four review authors independently extracted relevant data and evaluated the quality of included studies 
using the Delphi List (Verhagen 1998). A third reviewer resolved any differences in opinion regarding eligibility status 
and study quality. The authors of studies were contacted for missing information. The main outcome of interest for the 
review was adherence to exercise and physical activity.  

Results
Included studies were heterogeneous in terms of their design, participants, interventions, and adherence outcome 
measures making it impossible to pool results. A narrative synthesis was therefore completed. In total, 6352 unique 
references were identified within the review, a list reduced to 279 after matching titles and abstracts against the inclusion/ 
exclusion criteria. The full text of these papers was reviewed and 42 trials (published in 59 papers) with 8243 participants 
were included in the final review. The main reason for excluding trials was the lack of either targeted exercise adherence 
interventions, or measures of exercise adherence. The average length of participant follow up across all the trials was 
less than nine months, with a range from three weeks to 30 months. Thirteen trials had a follow up of 12 months and 
four studies included follow up of more than one year. All but two of the included trials studied osteoarthritis (23 trials; 
4894 people) or spinal pain (17 trials; 2761 people). Trials were broadly grouped into five categories, based on their 
interventions, that explored the effect of the following on exercise adherence: type of exercise therapy or physical 
activity; delivery of exercise; exercise combined with a specific ’adherence’ component; self-management programmes; 
and interventions based on cognitive and/or behavioural principles. Methods for measuring exercise adherence were 
inconsistent and included continuous measures (e.g. step count), dichotomous/ categorical measures (e.g. achievement 
or not of a pre-determined level of physical activity), attendance at exercise sessions, and exercise performance accuracy. 
The Delphi quality assessment scores of included trials ranged from two to eight, with an overall average score of five. A 
methodological quality score of five was considered moderate quality according to our predefined criteria. The majority 
of the included trials (n=29) were of moderate methodological quality, with six poor quality and seven high quality 
trials.

Overall, only 18 of the 42 trials indicated that the intervention improved adherence to exercise or physical activity. Results 
varied widely for similar interventions, populations and outcome measures. Only two of the 17 trials that compared 
different types of exercise showed positive effects, suggesting that the type of exercise is not an important factor in 
improving exercise adherence. Six trials studied different methods of delivering exercise, such as supervising exercise 

sessions, refresher sessions and supplementing face-to-face exercise with audio or videotapes. Of these, five trials found 
interventions improved exercise adherence. Four trials evaluated specific interventions targeting exercise adherence, for 
example goal setting, exercise contracts and positive reinforcement. Three of these showed a positive effect on exercise 
adherence. In eight trials investigating self-management programmes, six improved adherence measures. Cognitive 
behavioural therapy was effective in a trial in people with whiplash-associated disorder, but not in trials of people with 
other CMP. One trial found graded activity was more effective than usual care for improving exercise adherence. In the 
trials that showed a positive effect on adherence, there was conflicting evidence about the level of association between 
clinical outcomes and exercise adherence.

conclusion
The evidence within this systematic review suggests that adherence to exercise and physical activity for adults with 
CMP can be enhanced. The type of exercise prescribed does not appear to influence levels of adherence, however, 
the way in which exercise is delivered may have an effect, and incorporating specific adherence enhancing strategies, 
including behavioural techniques such as positive reinforcement, goal setting, and use of an exercise contract, may also 
be beneficial in increasing exercise adherence. The mixed quality of included studies and diverse range of interventions 
and measures of adherence makes it difficult to draw firm conclusions about the best way to improve adherence to 
exercise and physical activity in adults with CMP. High-quality, randomised trials with long-term follow up that explicitly 
address adherence to exercise and physical activity are needed. In addition, standardized, validated measures of exercise 
adherence should be used consistently in future studies.
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11.30 hrs ThemaTic parallel sessions • low back pain (ii)

a walking programme and a supervised exercise class versus usual physiotherapy 
for chronic low back pain: a single-blinded randomised controlled trial (the Supervised Walking In 
comparison to Fitness training for back Pain (SWIFt) trial): 3 and 6 month follow-up results

Deirdre A Hurley*1; Ruth Mills1; Chris Lonsdale 1; Leslie Daly 1; Suzanne Guerin 2; Colin AG Boreham 3; Willem van  
Mechelen 4; Mark A Tully 5; Suzanne M McDonough 6

1  School of Public Health, Physiotherapy & Population Science
2 School of Psychology
3 Institute for Sport and Health, University College Dublin, Dublin
4  Ireland 4EMGO+ Institute for Health and Care Research, Department of Public Health and Occupational Health, VU 

University Medical Center, Amsterdam, The Netherlands
5  UKCRC Centre of Excellence for Public Health (Northern Ireland), Queens University Belfast, Mulhouse, Royal Victoria 

Hospital, Grosvenor Road, Belfast BT12 6BJ, Northern Ireland
6  Health and Rehabilitation Sciences Research Institute, University of Ulster, Jordanstown Campus, Antrim, BT37 0QB, 

Northern Ireland

topics: low back pain and sciatica, Implementation of guidelines 

aims 
Chronic low back pain (CLBP >12 weeks) is a persistent disabling condition with rising significant healthcare, social 
and economic costs. Current research supports the use of exercise-based treatment approaches that encourage people 
with CLBP to assume a physically active role in their recovery. While international clinical guidelines and systematic 
reviews for CLBP support supervised group exercise as an attractive first-line option for treating large numbers of CLBP 
patients at low cost, barriers to their delivery include space and time restrictions in healthcare settings and poor patient 
attendance. The European Clinical Guidelines have identified the need for research in the use of brief/minimal contact 
self-activation interventions that encourage participation in physical activity for CLBP. Walking may be an ideally suited 
form of individualized exercise prescription as it is easy to do, requires no special skills or facilities, and is achievable by 
virtually all ages with little risk of injury, but its effectiveness for LBP is unproven.

methods
An assessor-blinded fully powered randomized controlled trial that investigated the difference in clinical effectiveness of 
an individualized walking programme and a supervised general exercise programme compared to usual physiotherapy, 
which acted as the control group, in people with chronic low back pain was conducted. A sample of 246 participants’ 
were recruited in Dublin, Ireland through acute general hospital outpatient physiotherapy departments that provide 
treatment for people with CLBP. Consenting participants’ were randomly allocated to one of the three groups in a 
concealed manner. The main outcomes are functional disability, pain, quality of life, fear avoidance, back beliefs, physical 
activity, and satisfaction which were evaluated at baseline, and 3, 6 and 12 months [follow-up by pre-paid postage]. 
Qualitative telephone interviews were embedded in the research design to obtain feedback about participants’ 
experiences of the interventions and trial participation, and to inform interpretation of the quantitative data. Planned 
analysis are by intention to treat (quantitative data) and thematic analysis (qualitative data)

Results
The target sample has been recruited, follow-up is ongoing and due for completion in June 2010 (3 month), September 
2010 (6 month), and March 2011 (12 month). Current response rates are 3 month (n=143, 72%), 6 month (n=102, 65%), 
and 12 month (n=57, 77%). A purposive sample of 30 participants (n=10 from each arm of the trial) who have reached 
the 6-month follow-up period have completed comprehensive semi-structured telephone interviews. The data have 
been transcribed verbatim and thematic analysis is almost complete.

conclusion 
The results of the 3 month and 6 month follow-up regarding the effectiveness of a walking programme and a supervised 
general exercise programme compared to usual physiotherapy in people with CLBP, in addition to the findings of the 
qualitative study will be available and presented at the conference. 

trial registration 
Current controlled trial ISRCTN17592092. This study is funded by Health Research Board Project Grant 2007-79.

the effectiveness of two active interventions compared to self-care advice and usual 
care in employees with non-acute low back symptoms in occupational health setting. 

J Rantonen 1; S Luoto 2; M Hupli 2; J Karppinen 3; A Malmivaara 4; S Taimela 5

1 Finnish Institute of Occupational Health, Lappeenranta, Finland
2  Department of Physical Medicine and Rehabilitation, South Karelian Central Hospital,  South Karelia District of Social 

and Health Services, Lappeenranta, Finland
3 Department of Physical Medicine and Rehabilitation, University of Oulu, Finland
4 National Institute for Health and Welfare, Helsinki, Finland
5 Evalua International, Vantaa, Finland; and University of Helsinki, Finland

topic: low back pain & sciatica or Subgrouping & targeting 

aims 
We evaluated the effectiveness of two active interventions compared to self care information and usual care for 
employees with early onset low back (LB) symptoms in occupational health (OH) setting . 

methods 
LB symptoms were evaluated using a survey that was performed for employees of a forestry company (n=2525; response 
rate 71%) in Finland. A total of 143 employees (66% males, mean age 45 y) with LBP or sciatica with at least 35 mm on 
Visual Analogue Scale (VAS, range 0-100mm) were randomised into outpatient rehabilitation at a hospital (PMU; n=43), 
progressive active physiotherapy (DBC; n=43) or self-care information (BB; n=40). A randomly selected usual care group 
(UC; n= 50) acted as an control group for sickness absences.
The primary outcomes were LBP (VAS) and LB disability on Roland-Morris Disability Questionnaire (RM; range 0-18) 
during two years, and accumulated sickness absence (SA) days (register data) during four years. 
We also analysed the accumulated number of SA periods that were calculated separately for the LBP-specific and total 
sickness absences at 4 years.

Results 
Questionnaire data:
At 3 months, outpatient rehabilitation was more effective on decreasing pain than the self-care information (PMU vs. BB 
mean VAS difference 10,2 [95% CI 95% CI 0,7 – 19,7]; DBC vs. BB 6,3 [95% CI -3,1 – 15,7]). The active interventions were 
not more effective in reducing disability than self-care advice (PMU vs. BB mean RM difference 0,7 [95% CI -0,9 – 2,2]; 
DBC vs. BB 0,0 [95% CI -1,5 – 1,5]). 
At 24 months no difference on pain was found (PMU vs. BB mean VAS difference 3,0 [95% CI -5,7 – 11,8]; DBC vs. BB 3,8 [95% 
CI -5,0 – 12,6]) or disability (PMU vs. BB mean RM difference 1,2 [95% CI -0,4 – 2,8]; DBC vs. BB 1,0 [95% CI -0,6 – 2,6]). 
Sickness absences at 4 years:
No difference was found in the total SA days compared to BB or UC (PMU vs. BB mean SA days difference 21 days [95% 
CI -28 - 69]; PMU vs. UC mean SA days difference 17 days [95% CI -29 - 63]; DBC vs. BB 12 days [95% CI -37 - 60]); DBC vs. 
UC 8 days [95% CI -38 - 54]; BB vs. UC 3 days [95% CI -43 - 50]). There was no difference between PMU and DBC (9 days) 
[95% CI -38 – 56]. 
There was no difference in the LB specific SA days compared to BB or UC (PMU vs. BB mean SA days difference 4 days 
[95% CI -36 - 44]; DBC vs. BB 16 days [95% CI -23 - 56]; PMU vs. UC mean SA days difference 9 days [95% CI -29 - 47]; DBC 
vs. UC 12 days [95% CI -26 - 49]; BB vs. UC 5 days [95% CI -34 - 43]). There was no difference between PMU and DBC (21 
days) [95% CI -18 – 60].
There was a difference in the total SA periods between PMU and BB (PMU vs. BB mean SA periods difference 7 periods 
[95% CI 2 - 13]) but no other differences were found at the total SA periods or at the LB specific SA periods between 
groups. 

conclusion 
There was a short term pain reduction at 3 months and a decrease of total sickness absence periods at 4 years at the 
outpatient rehabilitation group compared to back book information group. However, there was no difference at the 
total sickness absence days during 4 years follow up between active and control groups. 
In spite of some effectiveness with active outpatient rehabilitation, our study shows, that in order to find employees with 
relatively mild LB symptoms for active interventions, patient selection cannot be recommended using solely LB specific 
symptoms. 
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Randomized trial comparing yoga, exercise, and Self care for chronic low back Pain

Sherman KJ*; Cook AJ, Wellman R; Hawkes R; Delaney K; Khalsa PS; Cherkin DC. 
* email is:  Sherman.k@ghc.org

topics: low back pain& sciatica
 treatment of musculoskeletal Disorders

aims 
Several small studies have suggested that yoga is an effective treatment for chronic low back pain, but all have suffered 
from limitations regarding generalizability due to small sample sizes. In addition, no information is available on whether 
yoga, which has components related to awareness as well as physical movement, is superior to a conventional exercise 
program of comparable physical activity. Therefore, we designed this trial to compare the effectiveness of yoga with self 
care and exercise of comparable physical exertion. 

methods 
228 persons with non-specific chronic low back pain recruited from primary care practices and the general community 
were randomized to 12 weekly 75-minute yoga classes, 12 weekly 75-minute conventional exercise classes, or a self-
care book. Individuals randomized to attend classes were also expected to practice 20 minutes each day. Back-related 
function (modified Roland-Morris Disability Scale) and symptoms (0-10 symptom bothersomeness score) were assessed 
at baseline and 6, 12, and 26 weeks later by telephone interviewers unaware of treatment group. Twelve weeks was the 
primary time point. Home practice was collected on weekly logs and during the interviews. All analyses were conducted 
using generalized estimating equations (GEE).

Results 
95% of all participants provided at least one follow-up interview, with 86% providing all 3 follow-up interviews. After 
adjustment for baseline function and symptoms, gender, age, BMI, days of lower back pain in the previous 6 months, 
pain traveling below the knee, and employment related exertion, back related function at 12 weeks was superior in the 
yoga and exercise groups compared to the self care group (mean change from baseline [95% CI]: -4.8 [-5.6 to -4.0] for 
yoga; -4.5 [-5.2 to -3.8] for exercise; -2.3 [-3.3 to -1.4] for self care; p<0.001 for both yoga to self care and exercise to self 
care comparisons). After similar adjustments, symptom bothersomeness was also superior in the yoga group compared 
to the self care group (mean change from baseline [95% CI]: -1.5 [-1.9 to -1.2] for yoga; -1.0 [-1.5 to -0.6] for exercise; -0.5 
[-1.0 to -0.1] for self care; p=0.002 for yoga to self care comparison).Compared to those receiving the self-care book, 
patients receiving either yoga or exercise were more likely to show clinically important improvements (i.e., at least 30% 
improvement from baseline) in function and symptom bothersomeness at the end of treatment (function: RR=1.7, 95% 
CI=1.2-2.4, p=0.005 for yoga vs. self care; RR=1.6, 95% CI=1.1-2.3), p=0.013 for exercise vs. self care; symptoms: RR=2.2, 
95% CI=1.4-3.7, p=0.002 for yoga vs. self care; RR=2.1, 95% CI=1.3-3.4, p=0.004 for exercise vs. self care). Attenuated 
benefits persisted for dysfunction at 26 weeks.  

conclusions 
While both yoga and exercise were more beneficial than self care, the similar findings in both groups suggest that the 
benefits of yoga in this study were largely due to physical movement. However, completely different pathways could 
mediate the beneficial effects of exercise and yoga. We plan to conduct further analyses to investigate this possibility. 
In addition, we will evaluate the influence of the amount of yoga or exercise practice (classes plus home practice) on 
outcomes.

a randomised controlled trial of yoga for the treatment of chronic low back pain

Tilbrook H; Cox H; Hewitt C; Chuang L-H; Jayakody S; Aplin JD; Semlyen A; Trewhela A; Watt I; Torgerson D.

aims
To produce a package of yoga care, agreed by a cross-section of yoga teachers, for patients with chronic low back pain 
and to determine the clinical effectiveness and cost-effectiveness of the agreed yoga care package compared to usual 
care.   

methods
We conducted a pragmatic, fully randomised, multi-centred, two-armed trial with one year follow-up, which was funded 
by the Arthritis Research Campaign (arc). We included adults aged 18 to 65, who had visited their GP in the last 18 months 
with chronic or recurrent back pain.  Exclusion criteria included pregnancy, spinal surgery and indicators of more serious 
pathological conditions.  The York Trials Unit’s independent data manager wrote the randomisation allocation sequence 
for the randomisation computer program and conducted the randomisation.   The yoga intervention was developed 
by experienced yoga teachers. The Iyengar Yoga Association of the United Kingdom (IYA UK) and British Wheel of Yoga 
(BWY) were kept informed at all stages of the trial’s development and have been supportive of the yoga programme.  We 
recruited 17 experienced yoga teachers from both traditions of yoga.  We trained the teachers in the programme and 
they, together with 3 co-applicants who are also yoga teachers, delivered the programme to participants in 16 series of 
classes.

Participants in both groups received usual care treatment and a copy of The Back Book.  The intervention group were 
allocated to a 12 week progressive course of Yoga, a students’ manual which detailed the yoga exercises and a relaxation 
CD.   We followed up patients at 3, 6 and 12 months with self-report questionnaires which were posted to participants.  
Our main outcome was differences at 3 months on the Roland and Morris Disability Questionnaire (RMDQ).  Analyses 
were conducted on an intention to treat basis. 

Results
We recruited 313 adults, from 39 GP patient databases and 156 participants were randomised to yoga and 157 were 
randomised to usual care.  At three months there was a statistically significant 2.18 point difference between the two 
groups favouring the yoga group (mean 5.2 versus 7.2 for yoga and control groups respectively; adjusted mean difference 
2.18, 95% CI 1.00 to 3.36, P < 0.001).  At 12 months there was still a statistically significant difference favouring the yoga 
group (i.e., 1.5 95% CI 0.3 to 2.8, p = 0.01).  

conclusions
In this pragmatic randomised trial of yoga therapy for low back pain we have shown that, compared with usual care, 
yoga leads to a significant reduction in back pain related disability.  A difference, whilst reduced, was still maintained 12 
months after randomisation.  Specialised yoga should be considered as an option for the treatment of low back pain.  
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Diagnostic value of history taking and physical examination to assess effusion of the 
knee in traumatic knee patients in general practice.

Kastelein M; Luijsterburg PA; Wagemakers HP; Bansraj SC; Berger MY; Koes BW; Bierma-Zeinstra SM.

topic: traumatic and sportrelated injuries, diagnosis and classification

aims
To assess the diagnostic value of history taking and physical examination for knee joint effusion in patients with a 
knee injury who consult their general practitioner. In addition, to determine the association between effusion seen on 
magnetic resonance imaging (MRI) and internal derangement of the knee.

methods 
Patients aged 18 to 65 years with a traumatic knee injury who consulted their general practitioner within 5 weeks after 
trauma filled out a questionnaire, underwent a standardized physical examination, and underwent a magnetic resonance 
imaging scan. Logistic regression analysis was used to test possible associations between determinants from history-
taking/physical examination and knee joint effusion. The diagnostic value of history-taking and physical examination 
was determined for those variables indicating an association with knee joint effusion and was assessed by sensitivity, 
specificity, predictive value positive (PVP) and negative (PVN), and likelihood ratios. The relationship between effusion 
and internal derangement of the knee was assessed with a chi-square test.

Results 
From the 134 traumatic knee patients, 50% had small effusion, 26.9% had moderate effusion, and 4.5% had severe 
effusion. Clinically important effusion (moderate and severe effusion) detected by MRI was seen in 42 patients (31.3%). 
In 31 (73.8%) of the 42 patients with clinically important effusion a cruciate ligament lesion or meniscal tear was seen 
on MRI; a positive association (OR = 5.0) of clinically important effusion with internal derangement of the knee could be 
shown. After multivariate modelling self-noticed swelling from history taking and the ballottement test from physical 
examination showed an independent association with the presence of effusion with an OR of 5.3 and 5.7, respectively. 
The PVP of effusion increased from 0.31 to 0.40 for self-noticed swelling and to 0.43 for the ballottement test. The PVP 
increased to 0.62 when self-noticed swelling from history taking and the ballottement test from physical examination 
were both present.
The probability of the absence of effusion increased from 0.69 to 0.83 if self-noticed swelling was absent and to 0.86 if 
the ballottement test was negative. Absence of self-noticed swelling together with a negative ballottement test did not 
further increase the PVN.

conclusion
Our study indicates that GPs can reasonably exclude knee joint effusion in patients with a knee trauma based on 
the absence of self-noticed swelling and/or a negative ballottement test. This could argue against further diagnostic 
interventions, but the GP has to bear in mind that some patients with knee joint effusion could be missed. The data 
also show that GPs can predict knee joint effusion with a maximum of only 62% certainty, based on the presence of 
self-noticed swelling together with a positive ballottement test. In addition, our study results support that knee joint 
effusion in primary care patients is associated with internal derangement of the knee.

examination of musculoskeletal chest pain – an interobserver reliability study.
 
Mads Hostrup Brunse; Mette Jensen Stochkendahl; Werner Vach; Alice Kongsted; Erik Poulsen; Jan Hartvigsen;  
Henrik Wulff Christensen.

topics: treatment of musculoskeletal Disorders, Regional pain syndromes.

aims 
Joints and muscles of the neck and thorax are recognized as possible sources of pain in patients with chest pain. The 
diagnosis has traditionally been based on the history and clinical examination findings and has primarily aimed at 
excluding other conditions, rather than confirming the diagnosis of musculoskeletal origin. However, in 2005, Christensen 
et al developed a standardized examination protocol with the purpose of identifying patients with musculoskeletal 
chest pain through a systematic examination. The protocol comprises both a case history and a manual examination of 
the chest wall, cervical and thoracic spine. To date, the inter-observer reliability of the overall musculoskeletal chest pain 
diagnosis has never been tested. Therefore, the objectives of the present study were (1) to investigate the inter-observer 
reliability of the overall diagnosis of musculoskeletal chest pain using a standardized examination protocol in a cohort 
of patients with acute chest pain suspected to be of non-cardiac origin, (2) to investigate if any of the single components 
of the protocol had a clinically acceptable level of inter-observer reliability, and finally, (3) to investigate the importance 
of clinical experience on the level of inter-observer reliability.

methods
Eighty patients with an acute episode of chest pain were recruited from an emergency cardiology department. Patients 
were eligible, if an obvious cardiac or non-cardiac diagnosis could not be established. Four observers (two chiropractors 
and two chiropractic students) performed a general physical examination and an extended manual examination of the 
spine and chest wall. Five training sessions were completed prior to the study.  Percentage agreement, Cohen’s Kappa 
and ICC were calculated for observer pairs (chiropractors and students) and all. The descriptive terms proposed by 
Landis and Koch (1977) were used to interpret the kappa values, and a value equal to or higher than 0.60 was considered 
clinically acceptable.

Results
Musculoskeletal chest pain was diagnosed in 44.0 % of patients (range: 43.1 - 47.0 %). Inter-observer kappa values were 
substantial for the chiropractors and overall (0.73, 95% CI= [0.51-0.86] and 0.62, 95% CI= [0.48-0.73] respectively), and 
moderate for the students (0.47, 95% CI= [0.24-0.66]). For single items of the protocol, both chiropractors and students 
showed fair to substantial agreement regarding pain provocation tests (symptoms from the anterior chest wall, muscular 
tenderness from the chest wall, and symptoms from the paraspinal muscles). Contrary to this, observer pairs showed 
poor to fair agreement for assessment of segmental dysfunction. 

conclusion
Suspected musculoskeletal chest pain can be identified with substantial inter-observer reliability using this standardized 
protocol if used by experienced and trained observers. Agreement for individual components of the protocol showed, 
however, considerable variation ranging from poor to substantial. Provided adequate training of observers, the 
examination protocol can be used in carefully selected patients in clinical settings and can be implemented in pre- and 
post-graduate clinical training.
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the development of a brief performance-based fall risk assessment tool (QuickScreen) 
for community-dwelling older people

Anne Tiedemann 1,2; Stephen Lord 2; Catherine Sherrington 1,2

1 The George Institute for International Health, University of Sydney, Sydney, Australia 
2 Prince of Wales Medical Research Institute, University of New South Wales, Sydney, Australia

topic: Falls in the elderly

aim
This study aimed to develop, externally validate and assess the test-retest reliability of a falls risk assessment (QuickScreen) 
for use with community-living people. 

methods
The initial development and validation study involved 764 community-living people aged 63 years and over. The 
developed assessment was externally validated in 362 community-living volunteers aged 74 years and over. The 
reliability study involved a sub-sample of 30 of these volunteers. 

Results
Twenty percent of participants in the initial validation study experienced multiple falls (two or more) during the one-
year prospective follow-up. Each of the assessment items; low contrast visual acuity, tactile sensitivity, sit to stand test, 
alternate step test, near tandem stand test, previous falls and medications, could discriminate between multiple fallers 
and non-multiple fallers with relative risk values ranging from 1.4 to 2.4. Twenty two percent of participants in the external 
validation study suffered multiple falls during the prospective follow-up and the QuickScreen assessment was able to 
discriminate between the falls groups- area under the ROC curve of 0.72 (95% CI 0.66 to 0.79). The cumulative effect of 
multiple risk factors was demonstrated by the predicted probability of falling calculation- probability of 7% with one or 
two risk factors, 13% with two or three, 27% with four or five and 49% with six or more risk factors identified. 

conclusion
The QuickScreen items exhibited moderate to excellent test-retest reliability (intra-class correlation coefficients ranging 
from 0.54 to 0.89). QuickScreen is a valid and reliable assessment that can identify high-risk fallers and help to guide 
interventions for preventing falls in community-living older people.

11.30 hRS thematIc PaRallel SeSSIoNS
 oUtcome meaSUReS

low back pain patients with externalized beliefs need to see greater improvements in 
symptoms to consider exercises worthwhile

Vinícius Cunha Oliveira; Paulo Ferreira; Manuela Loureiro Ferreira; Letícia Tibúrcio; Rafael Zambelli Pinto; Warley Oliveira; 
Rosângela Dias

topic: low back pain& sciatica

aims
It has been advocated that the interpretation of results from randomised clinical trials and meta-analyses should 
consider what patients believe to be the Smallest Worthwhile Effect (SWE) associated with treatment. However, it is still 
not known whether the opinions of the patients with LBP towards the SWE are associated with psychosocial factors such 
as health locus of control. Therefore, the aim of this study was to investigate whether health locus of control associates 
with what patients with non-specific low back pain consider to be the SWE for evidence-based interventions.

methods
A cross-sectional study was conducted involving 86 non-specific low back pain patients. Patients were recruited 
from outpatient physiotherapy departments of public hospitals and private clinics of Belo Horizonte – Brazil. Patients 
were excluded if they were aged less than 18 or more than 60 years, or if they had been diagnosed as having specific 
spinal pathology. All participants who consented to participate were interviewed before treatment commencement. 
Participants’ health locus of control and symptoms severity were assessed using form C of the multidimensional health 
locus of control scale and an 11-point visual analog scale (0: no pain to 10: worse pain possible), respectively. Prior 
to commencement of intervention, patients were asked to rate their perceptions of the smallest worhtwhile effect of 
each intervention on a continuous visual analogue scale measured in terms of percentage perceived change (0%-100%) 
necessary to make two evidence-based physiotherapy interventions for non-specific low back pain (motor control 
exercises and spinal manipulative therapy) worthwhile. Severity was included in the analysis as it has been found to 
be associated with low back pain patients’ SWE. Univariate linear regression analyses were performed to assess the 
interactions between symptom severity, external locus of control, internal locus of control and estimates of the SWE 
of motor control exercise and spinal manipulative therapy. Multiple linear regressions were then used by entering all a 
priori selected predictors (symptom severity, external locus of control and internal locus of control) and the SWE. Means 
and 95% confidence intervals were used to describe sample characteristics. 

Results
The mean age and the mean disability level of participants were 36.9 years (SD 11.5) and 7.5 out of 24, respectively; 
69.8% were female, 43% were married, 81.4% had at least high school degree, and 75.6% had chronic low back pain. On 
average, patients with back pain needed to see 62.5% (SD 22.4) and 61.5% (SD 27.5) improvement of their symptoms 
to consider motor control exercises and spinal manipulative therapy worthwhile, respectively. Multivariate regression 
analyses showed that participants’ external health locus of control was associated with higher estimates of SWE for 
motor control exercises (β = 0.79; 95%CI: 0.10 to 1.48; p = 0.025), even when adjusted for symptom severity and internal 
locus of control. No interactions between any of the included predictors and the SWE of spinal manipulative therapy 
were found. 

conclusion
Patients with low back pain who have externalized beliefs and agree more strongly with the notion that others are 
responsible for their condition present higher estimates of smallest worthwhile effect with active interventions such as 
motor control exercises.
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the effect of lumbar posture on tra muscle recruitment during a voluntary contraction.

Márcia R. Franco; Rafael Z. Pinto; Paulo H. Ferreira; Mariana C. Ferreira; Manuela L. Ferreira; Chris Maher.  

topic: low back Pain & Sciatica

aim
As retraining of deep stabilizing muscles plays an important role in initial phases of motor control interventions for 
patients with  low back pain, clinical strategies which potentially improve the recruitment of these muscles should be 
developed and refined. Therefore, the aim of the present study was to investigate the influence of two different lumbar 
postures, neutral lumbar posture and flexed lumbar posture, on the recruitment of tranversus abdominis (TrA) during a 
voluntary contraction of TrA in people with and without chronic low back pain.

methods
30 participants with CLBP (mean age = 42.9 years  ±13.4; mean height = 167.2 cm ±9.1; mean weight = 68.8 Kg ±11.5) and 
30 controls (mean age = 41.3 years ±10.9; mean height = 168.3cm  ±8.7; mean weight =70.1 Kg ±11.7) were recruited. The 
pattern of TrA muscle recruitment was measured as the change in thickness with ultrasound imaging. The participant 
was instructed to perform the abdominal hollowing exercise in a supine position with two different lumbar postures, 
neutral lumbar and flexed lumbar postures. These two lumbar postures simulate the lumbar curvature commonly found 
in upright and slump sitting. The simulation consisted of placing half oval-shaped wedges under the lumbar region 
which were selected following a standardized procedure based on the measure of lumbar curvature obtained by using 
a flexible curve in both sitting postures. The upright sitting was clinically defined with the participant seated over the 
ischial tuberosities, while maintaining a neutral pelvic tilt and lumbar and cervical lordosis. The slump sitting posture 
was defined as the commonly adopted relaxed posture while sitting in an unsupported chair. Data were analyzed using 
a two-way ANOVA with between factors being groups (CLBP vs. controls) and within-factor being postures (neutral 
lumbar and slump lumbar postures) and Fisher’s multiple range tests were used as a post hoc testing.

Results
Neutral lumbar posture improved participants’ ability to recruit TrA (mean difference = 7.5%; 95%CI = 3.8 to 11.3%). 
Importantly, significantly greater TrA recruitment with the neutral posture occurred for controls (mean difference = 
5.6%; 95% CI =0.2 to 10.9; P =.038) and LBP patients (mean difference = 9.5%; 95% CI = 4.1 to 14.8; P <.001). 

conclusions
In the present study, the neutral position of the lumbar spine seems to be a good strategy for improving the recruitment 
of TrA in people with and without low back pain during the voluntary abdominal hollowing exercise. This exercise is 
recommended in the initial stage of motor control interventions to retrain neuromuscular and kinesthetic awareness of 
TrA. As good clinical outcomes have been reported with the implementation of motor control exercises in CLBP, the use 
of a neutral spine is advocated as a mean of increasing TrA muscle recruitment. 

Pain and disability scores in patients ‘completely recovered’ from low back pain

Steven J Kamper; Christopher G Maher; Robert D Herbert; Mark J Hancock; Julia M Hush; Robert J Smeets.

topic: low back pain & sciatica
 outcome measures

aim
Epidemiological and clinical studies of people with low back pain (LBP) commonly measure incidence of recovery. The 
pain Numerical Rating Scale (NRS) and Roland Morris Disability Questionnaire (RMDQ) are two instruments often used 
to define recovery. Recovered subjects are defined as those that score at or below a pre-determined cutoff score on 
either or both the NRS and RMDQ. To date however, choice of cutoff score has been made by individual researchers on 
an arbitrary basis, leading to inconsistency in the literature and creating difficulties with regard to interpretation. The 
aim of this study was to identify the cutoff scores on these two instruments that most accurately identify patients who 
consider themselves completely recovered from LBP.

methods
Six hundred and eighty-nine subjects were recruited to four clinical studies and completed NRS, RMDQ and an 11-point 
global perceived effect (GPE) scale at each of their assessments. Subjects that marked ‘Completely Recovered’ (+5) on 
the GPE were categorised as ‘recovered’ and all others categorised as ‘unrecovered’. Analysis involved calculation of Odds 
Ratios (OR) for cutoff scores of 0, 1, 2, 3 and 4 on the NRS and RMDQ to predict recovery. A higher OR denotes better 
performance in classifying recovery.

Results
ROC curves for the NRS and RMDQ indicate that both scales align well with patients’ perceptions of recovery, with areas 
under the curve of 0.90 and 0.86 respectively. Scores of 0 on the NRS and ≤ 2 on the RMDQ most accurately identify 
patients who consider themselves completely recovered. The diagnostic odds ratio for predicting recovery was 43.9 for 
a score of 0 on the NRS and 17.6 for a score of ≤ 2 on the RMDQ. Odds ratios for the NRS were always higher than those 
for RMDQ. There was no apparent effect of LBP duration or length of follow-up period on the optimal cutoff score. 

conclusions
This study provides the first empirically-derived recommendation for selecting cutoff scores on the NRS and RMDQ to 
define recovery from LBP. Cutoffs of 0 on the NRS and 2 on the RMDQ are most suitable for this purpose. We also found 
that subjects attend more to pain than disability when determining their recovery status.
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acute low back Pain and Primary care: how to Define Recovery and chronification?

Mehling WE; Gopisetty V; Acree M; Carey T; Goldberg H;  Hecht FM; Avins AL

aim 
Scientific information on the prognosis of low back pain (LBP) is important to occupational health and primary care. 
In prognostic studies of acute LBP various dichotomous outcome measures have been used to define recovery versus 
chronicity. In primary care, identifying outcomes other than return-to-work has been challenging. A self-reported seven-
point ordinal global perceived effect (GPE) scale has been used (Beurskens et al, 1996). To obtain odds ratios the GPE 
has commonly been dichotomized into recovery versus non-recovery using cutoffs, which vary considerably among 
studies (Demoulin et al. 2009; Kamper et al. 2010) and which depend on the research question (prognostic versus 
treatment efficacy studies). No consensus exists on how to classify patients in the undecided middle groups between 
“much improved” and “worse” on the GPE. We attempted to derive data-driven outcome definitions using data from a 
prospective cohort of patients seeking medical care for acute low back pain in the US.

methods:
605 patients seeking medical care for acute LBP (<4 weeks; no prior episode in past year) were interviewed at baseline 
and at 6 month follow-up. We used the receiver operating characteristics (ROC) method with GPE as anchors to assess 
(1) the minimal important change (MIC) values for pain and disability perceived by patients to self-classify as recovered 
(Ostelo et al. 2008; de Vet et al. 2009), (2) upper limits for pain and functional disability compatible with perceived 
recovery (Kamper et al, 2010), and (3) minimal important percent changes for pain and disability from baseline scores. 
We assessed the area under the curve (AUC) that quantifies the overall ability of pain and function scales to discriminate 
between patients who recovered and who did not. For pain (11-point numeric rating scale) and functional disability 
(Roland Morris, RM) we determined cutoff scores that combined maximal sensitivity with optimal specificity for 
identifying non-recovered patients. Similar to Demoulin et al. (2009), cutoffs for this sample were based on two different 
GPE interpretations: patients who were “slightly improved” at 6 months were either counted as recovered (Anchor 1) 
or non-recovered (Anchor 2). In addition, we explored a third combined outcome criterion (Anchor 3) for LBP studies, 
patients reporting to be at least “much improved” on the GPE scale were classified as recovered, and patients reporting 
to be “worse” were classified as non-recovered. Patients reporting to be “slightly improved” or “same” are classified as 
non-recovered if their pain score at follow-up exceeded the upper limit of what all patients perceive as compatible with 
recovery (as determined with Anchor 1 in Table 2).

Results 
521 patients (86%) completed follow-up. If patients who were “slightly improved” at 6 months were counted as 
recovered (Anchor 1) 47 (9%) were classified as having chronic LBP.  If the “slightly improved” patients were counted as 
non-recovered (Anchor 2), 98 (19%) were classified as having chronic LBP. Tables 1 to 3 show appropriate anchor-based 
cut-offs (and areas under the corresponding ROC curves) for: (1) MIC values for pain and disability, (2) upper limits of 
pain and disability still compatible with self-reported recovery, and (3) minimal important percent changes for pain and 
disability from baseline. In our sample of patients with acute LBP, perceived recovery required percent changes from 
baseline pain and disability to be well above 50%. Tables also include the results for 70 (13%) patients classified as having 
chronic LBP according to the suggested combination criterion (Anchor 3). We are presenting ROC curves for patient 
subgroups with baseline pain or disability scores either above or below the median (not in abstract Tables) as well as 
patient characteristics for the ‘middle group’ that rated the follow-up GPE as “same” or “slightly improved”. 

Table 1: Minimal Important Change from Baseline to Perceived Recovery (AUC*) for 

Average Pain Past Week Pain Bothersomeness Worst Pain Past Week RM Score

Anchor 1¹ 4  (.81) 5 (.80) 5 (.88) 9 (.83)

Anchor 2² 5  (.79) 5 (.80) 6 (.86) 10 (.82)

Anchor 3³ 4  (.91) 5 (.90) 5 (.91) 9 (.86)

Table 2: Upper Limits for Pain and Disability Compatible with Perceived Recovery (AUC*) for

Average Pain Past Week Pain Bothersomeness Worst Pain Past Week RM Score

Anchor 1¹ 2 (.86) 2 (.85) 5 (.87) 6 (.87)

Anchor 2² 1 (.84) 1 (.84) 3 (.87) 3 (.86)

Anchor 3³ 3 (.97) 3 (.96) 5 (.93) 5 (.91)

Table 3: Minimum Percent Change from Baseline to Perceived Recovery (AUC*) for

Average Pain Past Week Pain Bothersomeness Worst Pain Past Week RM score

Anchor 1¹ 60% (.86) 72% (.84) 50% (.87) 62% (.88)

Anchor 2² 85% (.84) 95% (.84) 58% (.87) 72% (.88)

Anchor 3³ 55% (.96) 60% (.96) 48% (.93) 61% (.92)

*AUC = Area under the ROC curve.  
¹”slightly improved” = recovered; 
²”slightly improved” = non-recovered;  
³”slightly improved” and “same” = recovered if average pain at follow-up ≤2.

conclusion
Data from a primary care cohort of patients with acute LBP are provided to inform the discussion of (a) MIC values and (b) 
upper limits for pain and functional disability associated with perceived recovery at follow-up. The previously suggested 
outcome of a 30% decrease in pain or RM scores (Ostelo et al. 2008; Jordan et al. 2006) did not discriminate between 
recovered and non-recovered patients with acute LBP. A combined outcome (GPE scale with the addition of pain or 
disability scales for undecided patients) may be considered as an alternative outcome for LBP studies.
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13.45 hRS PleNaRy SeSSIoN: gUIDelINeS

Dept. of general Practice and Family medicine, University göttingen, germany

Jean-François Chenot

low back pain guideline adherence in primary care

background
Low back pain (LBP) is an epidemiologically and economically highly relevant disorder. Variation in care for low back 
pain (LBP) is substantial. Therefore national and European guidelines for management of LBP have been developed. To 
implement guidelines and assess their impact on patient care remains a difficult task. 

Research question 
The aim of this review is to assess adherence to low back pain guidelines and the effect of guideline implementation 
strategies in primary care and patient relevant outcomes.

methods 
We performed a systematic literature search in Medline, EMBASE and some other data bases for studies on guideline 
adherence in LBP management in primary care. We searched studies published from 1994 when the Agency for Health 
Care Policy and Research guideline on LBP was issued to 2009.

Results 
We found three survey, eight observational studies and five controlled implementation trials. Most surveys and 
observational studies revealed low guideline adherence. Controlled trials showed mostly only moderate or minimal 
effects of targeted interventions. Criteria for guideline assessment were heterogeneous and often not clearly defined. 
Clinical data as modifiers of criteria for assessment of guideline adherence was not sufficiently taken into account. Most 
quality indicators are negative, e.g. no imaging or no prescription of physiotherapy within the first 4 to 6 weeks. Patient 
relevant outcomes like pain reduction and functional capacity have only been assessed in two trials. 

conclusion
Adherence to low back pain guidelines is judged low. There is a lack of valid and consented quality indicators for 
assessing guideline adherence of management of LBP patients in primary care. Quality indicators reflecting patient 
relevant outcomes and clinical circumstances need to be developed. Future implementation trials should assess pain 
and functional capacity and not be limited to measuring guideline adherence in terms of health service utilization.

15.15 hRS PoSteR SeSSIoNS

Influence of joint pain and impaired movement on physical functioning in patients 
following hip resurfacing arthroplasty

T.H. Nijman 1,MD; V.A.B. Scholtes 1,PhD; F.R.A.J. de Meulemeester 1, MD; C.P. van der Hart 1; MD; R.W. Poolman 1, MD, PhD

1 Onze Lieve Vrouwe Gasthuis, Joint Research, Department of Orthopaedic Surgery, Amsterdam, The Netherlands

topic: outcome measures, Prognosis & prediction models, osteoarthritis

aim
To investigate the relation between joint pain and impaired movement on physical functioning measured with the Hip 
disability and Osteoarthritis Outcome Score (HOOS) in patients following hip resurfacing arthroplasty.

methods
During 2004 - 2008 a retrospective case series study was performed. The institutional review board of the hospital 
granted approval for the study. All hip resurfacing patients that were operated between May 2004 and April 2008 in the 
Onze Lieve Vrouwe Gasthuis (OLVG) were eligible. These patients were called by phone and asked to participate in the 
study. If permission was given, patients received the HOOS questionnaire. In addition, pain and impaired movement in 
hips, knees and back was evaluated using VAS rating scales. Results were analyzed by one-way ANOVA. 

Results
A total of 160 patients received hip resurfacing surgery. Of these, 143 patient (64% males, mean age: 54y (SD7.7)) filled 
in the HOOS. Mean follow up was 2.6 years (range 1.0-5.3). Overall, patients had good physical function, reflected in a 
mean HOOS score of 88 (SD 14). The majority of patients experienced pain (73%) and/or impaired movement in hips/
knees and/or back (71%). Since no differences in results or interpretation for pain and impaired movement were found, 
only the results for pain will be presented here.

Patients with pain had significantly lower physical function (HOOS = 84 (SD 16)) than patient without (HOOS = 95 (SD 
6)), p<0.001. 
In patients with pain, hip pain had the strongest (negative) influence on physical functioning (HOOS = 79 (SD 21)), 
followed by back pain (HOOS = 85 (SD 14)) and knee pain (HOOS = 89 (SD 10)). Patients with hip pain had significantly 
lower physical function than patients with knee pain (p=0.01).

conclusion
Although their physical function is good, there is still a high incidence of joint pain and impaired joint movement 
in patients following hip resurfacing. Our study showed that both pain and impaired movement are related with 
physical function: patients with pain and/or impaired movement have a statistically and clinically relevant lower HOOS 
(mean difference >10), especially those with hip pain and impaired movement (mean difference >16). These results 
are preliminary. Further research is planned to evaluate whether the influence of hip pain and impaired movement is 
restricted only to the contra-lateral hip or both hips.
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time trends and future projections of arthroplasties due to osteoarthritis

Renee Otten 1 ; Peter M van Roermund 2;  H. Susan J. Picavet 1

1  National Institute of Public Health and the environment, centre for prevention and health services research , 
Bilthoven

2 University Medical Centre, Department of Orthopedics, Utrecht

topic: osteoarthritis

aim
Osteoarthritis (OA) is the most common chronic joint disease. Joint replacement is a frequently performed procedure for 
advanced osteoarthritis of the hip and knee, which can improve function and mobility. The prevalence of OA, and the 
demand of joint replacements, is expected to increase as the population ages and the prevalence of obesity rises. Our 
aim was to predict the future number of arthroplasties of the hip and knee due to osteoarthritis (OA) in the Netherlands 
based on demographic projections and/or the continued historic trend. 

methods
Age-sex specific numbers of admissions into hospital because of hip and knee arthroplasties due to OA for the period 1995-
2005 from the Dutch hospital registration were combined with demographic projections from Statistics Netherlands to 
calculate two different scenario’s: the demographical projection based on unchanged incidence of 2005 combined with 
the prediction of the demographical changes from Statistics Netherlands and the continued trend projection combines 
the demographical projection with the age-sex specific incidence trend from 1995-2005.

Results
In the period 1995-2005 the annual number of total hip and knee arthroplasties with the primary diagnose of OA 
increased from 13.785 to 20.715 (+50%) and from 4.916 to 14.565  (+196%) respectively. Based on demographical 
projections only, the number of total hip and knee arthroplasties due to OA is expected to increase between 2005 and 
2030 from 20.715 to 31.731 (+53%) and from 14.565 to 22.183 (+52%) respectively. Based on the continued trend, the 
numbers are expected to increase to 51.680 (+149%) for the hip and to 57.893 (+297%) for the knee. 

conclusion
A large increase in hip and knee arthroplasty due to OA in the coming 20 years is expected because of the following 
developments: demographical changes, increase of overweight and obesity, improved outcomes of the arthroplasties, 
longer life expectancy, more active style of living of the elderly and more orthopedic surgeons. 

knee joint shape is related to bmI but not to early signs of knee osteoarthritis in healthy 
middle-aged women

Runhaar J; Schiphof D; de Klerk BM; Haverkamp D; Waarsing JH; Koes BW; Bierma-Zeinstra SMA

topic: osteoarthritis

aims
Development of primary osteoarthritis (OA) is known to be a multifactorial process. Tissue characteristics and shape of 
bones in the knee joint are subject to changes due to increased load across the joint caused by overweight and obesity. 
Changes in bone characteristics are suggested to play an initial role in the development of knee OA. Using Active Shape 
Models, associations between BMI and shape of femur and tibia will be studied in non-OA middle-aged women. Using 
MR imaging data, shape features of femur and tibia will be linked to early sings of knee OA, to evaluate whether these 
differences in shape features can be linked to early signs of knee OA.

methods
Data from a sub cohort of the prospective population-based Rotterdam study was used in this study. Body length and 
weight were measured, and weight-bearing anteroposterior radiographs and MR images were obtained in 891 women 
between 45 and 60 years. Using the radiographs, OA status was scored using Kellgren and Lawrence (K&L) scale. All 
MR images were assessed using the Knee Osteoarthritis Scoring System, a semi-quantative scoring system. Focal and 
diffuse cartilage defect scores and bone marrow lesions scores of medial and lateral femur condyl and tibia plateau were 
selected to evaluate early sings of knee OA. Since MR imaging data is more sensitive to changes in cartilage and bone 
characteristics than radiographs, it can be used to detect early sings of OA. Even in people without any radiographic 
sings of OA.
Using freely available SSM software (Active Shape Models toolkit), a statistical shape model was applied to the 
radiographs (see Figure 1). After all contour points were applied to the radiographs, the program overlays all contours. 
Through Principal Component Analysis, independent modes of shape variation in femur and tibia were produced. Each 
mode is expressed numerically, where 0 is the mean shape and negative and positive values represent the deviation 
from this mean, in either direction. These mode values were then analysed with statistical software. All femur and tibia 
modes of shape variation with a significant correlation to BMI were related to cartilage defect and bone marrow lesion 
scores using Generalized Estimating Equations.

Results
To analyse shape variations prior to initiation of knee OA, only women with available radiographs and with a K&L score 
of 0 were selected for analysis. In these 460 women mean age was 53.8 ± 3.9 years and mean BMI was 26.4 ± 4.6 kg/m2. 
Of all 18 femur modes, 6 correlated to BMI. These 6 modes described 56.2% of shape variance in the study population. In 
the tibia, 9 of the 27 modes correlated to BMI. These modes described 39.3% of shape variance. Analysis of correlation of 
these femur and tibia modes to cartilage defect and bone marrow lesions scores did not lead to consistent results.

conclusions
Among middle-aged women without any sings of radiographic knee OA, BMI is related to more than 50% of femur 
shape variation and with almost 40% of tibia shape variation. So adaptations of bone characteristics in the knee joint 
due to higher loads across the joint caused by overweight and obesity take place before initiation of osteoarthritis. 
Whether the adaptations of bone characteristics can be linked to early sings of knee OA remains unclear.

Figure 1. Examples of femur shape (left) and tibia shape (right).
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NSaIDs versus acetaminophen in patients with knee, hip, and hand osteoarthritis: a 
systematic review of sources of heterogeneity influencing the outcomes

Saskia P.J. Verkleij; Pim A.J. Luijsterburg; Arthur M. Bohnen; Bart W. Koes; and Sita M.A. Bierma-Zeinstra

topic: osteoarthritis 

aim
Identifying possible factors that can explain clinical heterogeneity in randomized controlled trials investigating the 
effectiveness of non-steroidal anti-inflammatory drugs (NSAIDs) versus acetaminophen in treating knee, hip, and/or 
hand osteoarthritis (OA). Secondary, patients’ profiles are identified in which either NSAIDs or acetaminophen might be 
more effective.

methods
We are performing a systematic review and searched six databases (Pubmed, Embase, Web of Science, Cinahl, Scopus, 
and the Cochrane library (Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews of Effects, and 
Cochrane Central Register of Controlled Trials) for randomized controlled trials comparing the effectiveness of an NSAID 
versus acetaminophen in treating OA. Demographic and clinical characteristics at baseline, outcomes at follow-up, and 
design-characteristics will be extracted using standardized forms. We will examine which factors account most for the 
differences in reported (patient) outcomes. I2 will be used to quantify the effect of heterogeneity.

Results
In February-March 2010 eligible articles will be included in the systematic review by two reviewers. In April-May 2010, 
relevant data will be extracted from the included studies. Analyzing and reporting the results will take place in June-July 
2010. We aim to submit the manuscript in August 2010.

conclusion
It is highly feasible that we can present the results and conclusions of our review at the PRIMUS congress in October 
2010.

Strengthening and stretching for Rheumatoid arthritis of the hand (SaRah) trial. a 
randomised controlled trial to compare clinical and cost effectiveness in comparison to 
usual care. 

Heine PJ; Williams MA; Williamson E; Bridle C; Adams J; Underwood M; Lamb SE on behalf of the SARAH team

treatment of musculoskeletal disorders

aims
The aim is to investigate the clinical and cost-effectiveness of a specific hand exercise programme in addition to the usual 
care provided in UK National Health Service (NHS) hand therapy clinics for the management of rheumatoid arthritis of 
the hand.

methods
The SARAH trial is a multi-centred, pragmatic randomised controlled trial. Participants are eligible if diagnosed with 
RA according to American College of Rheumatology criteria, have a history of disease activity, functional deficit or 
impairment in the hand and/or wrist, and have been on a stable medication regime for at least 3 months. By the end 
of recruitment, 480 patients will have been randomised making it the largest study of hand exercise for rheumatoid 
arthritis. Recruitment is expected to be completed by the end of December 2010.
Patients are randomised on a 1:1 ratio into two arms: usual care only (control) or usual care plus exercise (experimental). 
The main aim of the exercise programme is increased hand function. Accordingly, the primary outcome of the trial is self-
reported hand function as measured by the Michigan Hand Outcome Questionnaire (MHQ), with secondary outcomes 
including grip strength, joint range-of-motion (ROM) and dexterity. Health resource use and other economic data are 
also collected. Measures will be taken at 0, 4 and 12 months.
A previous small study, of a similar intervention, found a mean benefit of 0.7 in the AIMS2 with a standard deviation of 
1.81 and a standardised effect size of 0.39 (1, 2). We are aiming to detect a between group standardised difference of 
0.3 in the Michigan Hand Questionnaire. To show this difference with 80% power at the 5% significance level, data is 
required on 352 participants (using SAS procedure GLMPOWER). A total sample size of 480 allows for drop out, and the 
potential to adjust for therapist effects.
The interventions are delivered by UK-registered Occupational Therapists and/or Physiotherapists with expertise in 
rheumatology and hand rehabilitation. They are delivered 1:1 within typical NHS therapy outpatient clinics.
The control arm consists of between one and three sessions depending on patient requirements. Treatment includes an 
initial assessment and the provision of joint protection information, splinting, assistive devices and other general advice 
as required. Commonly available booklets about RA and self-management strategies from Arthritis Research UK are 
provided for reinforcement, including leaflets giving general information about exercise. 
The experimental arm consists of the usual care described above plus a specific hand and wrist exercise programme. It 
includes both strengthening and ROM components, specifically, seven mobility exercises (some with isometric holds) 
and four strength exercises against resistance (therapy putty, theraband or hand exerciser balls). 
An initial assessment and advice session is followed by five exercise sessions. Participants are provided with an exercise 
booklet with pictures and instructions describing the programme as well as the resistance materials required. They are 
asked to perform this programme daily at home between clinic sessions. 
All sessions for both arms of the trial are to be completed in 12 weeks after which the patient is discharged. Patients 
receiving the experimental intervention are encouraged to continue with their programmes at home.
The trial design and intervention is based on an earlier study (2) and was subsequently modified and tested in a pre-
post test pilot study where 16 participants from two NHS trusts in the West Midlands were recruited to the experimental 
arm. 

Results
Twelve of the 16 participants recruited to the pilot study completed all 6 sessions with a further participant completing 4 
sessions. Two withdrew from the study and 1 did not finish treatment before the 4 month follow-up.  One other participant 
completed treatment but did not attend for the 4 month assessment, choosing instead to provide the primary outcome 
in a telephone interview. 
At the 4 month follow-up, 67% (8/12) of participants reported some degree of improvement in the function of their 
hands/wrists, compared to 17% (2/12) who described some degree of deterioration and 17% (2/12) with no change. 
75% (9/12) stated they had received some benefit from the treatment received as part of the trial, 17% (2/12) with no 
change and 8% (1/12) who described some harm. Similarly, 83% (10/12) reported some degree of satisfaction with the 
treatment received, 8% (1/12) were neither satisfied nor dissatisfied, with a further 8% (1/12) dissatisfied.
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75% (9/12) of participants had continued with the exercise programme after completing their treatment sessions. Of 
these, 67% (6/9) stated they were performing them daily, compared to 22% (2/9) performing them 3-4 times/week and 
another 11% (1/9) 1-2 times/week.
There was a statistically significant increase in hand/wrist function as indicated by an increase in MHQ scores (baseline 
mean 48.91, SD 13.195; 4 month mean 58.23, SD 15.392; p<0.003). 
There were no statistically significant changes in any of the impairment measures although there was a tendency for 
increased gross grip and pinch grip strength in both hands. A trend for less pain frequency and severity in both hands 
and wrists was also observed. 

conclusion
Results of a pilot study indicate that performance of a specific hand exercise programme for rheumatoid arthritis   
increases hand function in the short term, with no significant increase in pain symptoms. Participants also appear to be 
generally satisfied with the intervention received as part of the trial. These results will be investigated further along with 
long term effectiveness in the main trial which has recruited 119 participants to date. 

References
1  Lineker S, Badley E, Hawker G, Wilkins A. Determining sensitivity to change in outcome measures used to evaluate 

hydrotherapy exercise programs for people with rheumatic diseases. Arthritis Care Res. 2000;13(1):62-5.
2  O’Brien A, Jones P, Mullis R, Mulherin D, Dziedzic K. Conservative hand therapy treatments in rheumatoid arthritis--a 

randomized controlled trial. Rheumatology (Oxford). 2006;45(5):577-83.

objective and subjective functional performance in patients with knee osteoarthritis 
and its relation with lower limb muscle strength.

I.A.C. Baert1,2; F. Staes1; F.P. Luyten§; S. Truijen 2; B. Malfait1; S. Verweijen1; S.M.P. Verschueren1

1 Dept of Rehabilitation Sciences, §Dept of Musculoskeletal Sciences, Katholieke Universiteit Leuven, Belgium
2 Dept of Health Care, Artesis Hogeschool Antwerpen, Belgium

aims
To investigate the relationship between (reduced) lower limb muscle strength and objective and subjective functional 
performance in women with knee osteoarthritis (KOA).

methods
Isometric muscle strength around hip, knee and ankle joint and isokinetic muscle strength around the knee were 
measured on an isokinetic dynamometer in 25 women with symptomatic KOA and 33 women of similar age, length, 
body weight and body mass index with asymptomatic and clinically normal knees. Objective functional performance 
was assessed by a Stair Climbing Test (SCT) and a Timed Up and Go test (TUG). Subjective functional performance was 
assessed by the Knee Injury and Osteoarthritis Outcome Score (KOOS), namely the subscores Activities of Daily Living, 
Sport and Recreation Function and Knee-related Quality of Life. Pain was assessed by the KOOS subscore pain.

Results
Patients with symptomatic KOA had significant weaker muscle strength (adjusted for body weight) of quadriceps 
(p<0.0004), hamstrings (p<0.003) and ankle evertors (p=0.007) as well as significant lower objective and subjective 
functional performance (p<0.011) compared to controls.
Within the symptomatic KOA group, objective functional performance was significantly correlated with strength of most 
lower limb muscles (p<0.05), except for hip abduction with SCT and for ankle plantar flexion with TUG. In contrast, 
no correlations were found between subjective functional performance and lower limb muscle strength. Subjective 
functional performance was significantly correlated with pain (p<0.05) whereas objective functional performance and 
lower limb muscle strength were not (p>0.05).

conclusions
Women with symptomatic KOA have lower strength of knee flexors and extensors compared to controls, but no strength 
impairments were noticed around hip and ankle (except for ankle evertors). Both objective and subjective functional 
performance were impaired. Results indicate that lower limb muscle strength has a significant role in the reduction 
of objective functional performance, whereas it is pain that is associated with the decrease in subjective functional 
performance.
The results indicate that interventions that target strengthening of knee muscles are warranted to improve functional 
performance of patients with knee OA. Controlling the pain of the subjects however is important as pain determines 
their activity level and quality of life more than the impaired strength.
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the cost-effectiveness of exercise therapy added to general practitioners’ care for hip 
osteoarthritis compared to general practitioners’ care alone – study design of an Rct.

Van Es PP, Luijsterburg PAJ, Koopmanschap MA, Dekker J, Verhaar JAN, Koes BW, Bierma-Zeinstra SMA. 

topic: osteoarthritis, treatment of musculoskeletal disorders, cost-effectiveness of interventions.

background
Osteoarthritis is the most common joint disease, causing pain and functional impairments. According to Dutch and 
international standards, exercise therapy has short-term effects reducing pain and functional impairments, and therefore 
is a generally recommended therapy for hip osteoarthritis. Because of its high prevalence and its clinical implications, 
osteoarthritis is associated with high (healthcare) costs. However, studies evaluating costs are lacking.

aims
This randomised controlled trial investigates the cost-effectiveness of exercise therapy added to general practitioners’ 
care compared to general practitioners’ care alone for patients with hip osteoarthritis.

methods
Patients aged 45 or older with hip osteoarthritis, who consulted the general practitioner during the past year regarding 
hip complaints, will be included in this trial. Patients are randomly assigned to either exercise therapy added to general 
practitioners’ care or to general practitioners’ care alone. Exercise therapy consists of maximally 12 treatment sessions 
during three months, supervised by a physiotherapist. These are followed by three additional treatment sessions in 
the 5th, 7th and 9th month after the first treatment session. General practitioners’ care consists of usual care for hip 
osteoarthritis, such as prescribing pain medication, referring for radiographic examination or referring to secondary 
care. Primary outcomes are hip pain and hip function (Hip disability Osteoarthritis Outcome Score), direct costs and 
productivity costs (PRODISQ questionnaire). These parameters are measured at baseline and at 6 weeks, 3, 6, 9, and 12 
months follow-up. 

Discussion
At the PRIMUS congress we would like to present and discuss the design of our trial, which will provide insights into the 
cost-effectiveness of exercise treatment for hip osteoarthritis. Trial registration: Dutch trial registry NTR1462.

check the feet! Footpain and early osteoarthritis complaints.

Hoekstra JF;  Bierma-Zeinstra SMA; Roorda LD;  Gorter KJ.
Correspondence to: j.hoekstra@erasmusmc.nl

objective
Osteoarthritis of the hip or knee is common in the elderly. Because radiographic osteoarthritis is only mildly correlated 
with pain, and physical and social functioning, there is increasing focus on other determinants. In patients with early 
osteoarthritis of the hip and/or knee, this study examined the relationship between foot pain and the outcomes of 
bodily pain, and physical and social functioning.

methods 
In 685 patients (aged 45-65 years) with early osteoarthritis-related complaints, a cross-sectional design was used to 
study the impact of foot pain on bodily pain, and physical and social functioning. Outcomes were measured with the 
WOMAC and SF-36 questionnaires. The relationship between foot pain and the outcome variables was examined with 
univariate and multivariate linear regression analysis. Our study was conducted as a spinoff study of the CHECK study.

Results
Of the 685 patients, 624 were analysed. Of these, 217 patients (35%) reported foot pain. In the total group (knee and/or 
hip complaints combined), the presence of foot pain significantly and independently changed the mean score on the 
WOMAC and SF-36 scales for pain and physical functioning. The WOMAC scale pain increased by 15.7% and the physical 
function scale by 15.3%. Foot pain showed no relationship with the SF-36 social functioning scale. Similar results were 
found in patients with only knee complaints. In patients with only hip complaints, foot pain was not associated with 
either the WOMAC or SF-36 scores. 

conclusion
In early osteoarthritis, concurrent foot pain appears to be a clinically relevant factor in the assessment of pain and 
physical functioning of the knee but not of the hip.
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Risk factors and symptoms of radiological knee osteoarthritis: does bmI make a 
difference?

B.M. de Klerk MSc.; D. Schiphof MSc.; B.W .Koes PhD; S.M.A. Bierma-Zeinstra PhD
 
Department of General Practice, Erasmus MC, University Medical Center Rotterdam, The Netherlands

Purpose
Being overweight is a known risk factor for osteoarthritis (OA). Whether there are differences in risk factors for, and 
symptoms of, OA between overweight people and normal weight people is not yet known. 
We aim to identify which risk factors and symptoms are associated with the prevalence of radiological knee OA (ROA, 
Kellgren & Lawrence score≥2) in people with high BMI (≥27) and in people with normal BMI (<27) and if these differ 
between the two groups. 

methods
Data of the RS-III-1 cohort of the Rotterdam study was used (a population based cohort study). Eligible participants were 
aged 45-60 years and had an available knee X-ray. In total 1242 people with normal BMI (mean age 54.4, 59.7% females) 
and 1224 with high BMI (mean age 54.8, 53.0% females) were included. Univariate logistic regression analysis was used 
to test potential risk factors for knee ROA in people with high vs. normal BMI. Symptoms and female hormonal specific 
risk factors were tested in women only. 
Tested potential risk factors were: age, gender, BMI, hip ROA, knee trauma, diabetes, and varus alignment in one or 
both knees. In women-only additional risk factors were tested: menopausal (MP-) status, age at menarche ≥ 12 years, 
waist-hip ratio, and Heberden nodes (HN). Tested symptoms were:  WOMAC pain score, knee morning stiffness, limited 
extension (vs. normal/hyper), and pain on palpation.
Risk factors and symptoms differing in statistical significance between the groups were tested for interaction with BMI 
using multivariate logistic regression analysis. All outcomes were adjusted for age and BMI.

Results
Knee ROA was present in 5.8% in the normal BMI group and 9.0% in the high BMI group. 
In people with normal BMI the statistically significant risk factors were: age (Odds Ratio=1.08), and BMI (OR=1.16). In 
women-only these were: MP-status (OR=3.98), and age at menarche (OR=0.39). The only statistically significant symptom 
was limited extension (OR=2.44).  
Statistically significant risk factors in the high-BMI group were: age (OR=1.08), BMI (OR=1.13), and knee trauma (OR=1.61). 
In women-only this was HN (OR=2.19). Statistically significant symptoms were: WOMAC pain (OR=5.14), morning stiffness 
(OR=4.67), and limited extension (OR=2.65).  
Differences between the normal BMI group vs. the high BMI group in significant relationships were seen in the following 
risk factors: knee trauma (BMI<27 OR=1.27 vs. BMI≥27 OR=1.61), MP-status (3.98 vs. 1.31), age at menarche (0.39 vs. 0.59), 
and HN (1.65 vs. 2.19). For symptoms differences in significant relationships were seen in: WOMAC pain (2.52 vs. 5.14), 
morning stiffness (1.90 vs. 4.67), and limited extension (2.44 vs. 2.65. All risk factors and symptoms that differ in statistical 
significance were formally tested for interaction with BMI; none of the interactions were statistically significant. 

conclusion
Risk factors for, and symptoms of, knee ROA do differ between people with normal vs. high BMI. There are strong 
indications that: 1) in overweight women morning stiffness is much stronger related to having knee ROA than in non-
overweight women and 2) in non-overweight women is being post-menopausal related to having knee ROA, but not in 
overweight women. 

Prevalence rates of osteoarthritis across european countries

GMEE Peeters; LA Schaap; E Dennison; S Zambon; Th Nikolaus; M Sánchez-Martínez; NM van Schoor; DJH Deeg

Department of Epidemiology and Biostatistics, EMGO Institute for health and care research, VU University Medical 
Center, Amsterdam, the Netherlands

aim
Prevalence rates for osteoarthritis (OA) vary greatly in the literature. It is not clear whether this variation is explained solely 
by differences in study samples, definitions and measurements used, or additionally by real variation across countries 
or regions. This study examines the prevalence rates of knee, hip, hand, and non-specific OA using definitions based on 
self-report, clinical judgement and radiography in population-based cohort studies from Italy, the Netherlands, Spain, 
and the United Kingdom using harmonised data.

methods
Data from four cohorts (Progetto Veneto Anziani (Pro.V.A.), Italy, Longitudinal Aging Study Amsterdam (LASA), 
Netherlands, Ages in Peñagrande, Spain and Hertfordshire Cohort Study (HCS), United Kingdom, n=7461, mean age 74.2 
[SD 7.9], 97.2% community-dwelling) were combined using post-harmonisation procedures in the European Project on 
Osteoarthritis (EPOSA). OA was measured using self-reported OA, clinical judgement (information from medical records) 
and radiography. Radiographic OA was defined as having bone deformity or joint space narrowing in combination with 
osteophytes (United Kingdom only). Not all definitions were available in all cohorts. To adjust for cross-cohort differences 
in age and sex distributions, analyses were stratified for age (65-74 and 75+ years) and weighted for age and sex based 
on the European Standard Population as of January 1, 2001.

Results  
Prevalence rates increased with age, with great variation across definitions and countries. In the Netherlands and Spain, 
prevalence rates based on clinical judgement were lower than based on self-report, whereas in Italy, prevalence rates 
based on self-report were lower than based on clinical judgement. The overall agreement between self-reported and 
clinical OA was 79%. Both self-reported and clinical OA prevalence rates of the knee were higher than for the hip and 
the hand (e.g. 30.7% knee OA vs. 22.0% hip OA and 25.9% hand OA in Italy). The highest prevalence rates for clinical 
non-specific OA were found in Italy (65-74 yrs: 54.6%, 75+ yrs: 69.6%), the lowest prevalence rates were found in the 
Netherlands (65-74 yrs: 32.7%, 75+ yrs: 40.5%). Prevalence rates for clinical knee OA (18.6%) were higher than for 
radiographic knee OA (15.1%) in persons of 65 to 74 years old.

conclusion 
The current results provide evidence that there are real cross-national differences in prevalence rates of OA within 
Europe. 
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the influence of ‘significant others’ on back pain disability:  a qualitative pilot study of 
illness perceptions

Dr S McCluskey; Dr J Brooks; Professor K Burton; Professor N King
University of Huddersfield, UK

aims
Illness perceptions have been acknowledged as important influences in the course of, and recovery from, back pain. 
However, an in-depth exploration of the influence of illness perceptions, particularly those of ‘significant others’, on back 
pain incapacity has yet to be carried out.
The aims of this pilot study are:
1  To design and validate a semi-structured interview for incapacity benefit claimants and their ‘significant others’ to 

explore their illness perceptions in relation to the claimant’s back condition and work function; 
2  To compare the beliefs of claimants and their significant others with a view to designing a large-scale mixed-methods 

research project exploring the impact of significant others’ beliefs on claimants’ own beliefs about their disability and 
work function.

methods
Interviews will be carried out with a convenience sample of claimants (and their ‘significant others’) who are enrolled 
in the NHS Lancashire Condition Management Programme, UK. Data will be analysed using qualitative techniques, and 
themes will be extracted and explored in relation to disability and work function, and compared between claimants and 
their ‘significant others’.

Results
The influence of ‘significant others’ on back pain disability is largely unexplored. This pilot study aims to provide a method 
which will enable further understanding of these influences, with the aim of informing future research and return-to-
work programs.

conclusions
Most people who are in receipt of incapacity benefit are now expected to take appropriate steps to prepare for work. 
However, there is little understanding of the individual and social influences involved in the everyday life experiences 
of those with disabling back pain which may act as obstacles to recovery, and ultimately, a return-to-work. We are 
proposing to design and validate a method which will allow a more in-depth examination of the illness perceptions 
of both individuals who are disabled due to back pain, and those of their ‘significant others’ (spouses/close family 
members). The findings from this study will provide a useful insight into the beliefs, perceptions and social circumstances 
that influence chronic back pain, and could meaningfully inform future treatment plans and intervention programmes 
aimed at restoring work function.

a randomised controlled trial of yoga for the treatment of low back pain: Results of a 
pilot study of practicality and feasibility

Helen Cox1*; Helen Tilbrook 1; John Aplin 2; Anna Semlyen3;  David Torgerson 1; Alison Trewhela 4; Ian Watt 1

1 University of York, United Kingdom
2 Division of Human Development, St Mary’s Hospital, Manchester, United Kingdom
3 British Wheel of Yoga Teacher
4 Iyengar Yoga Teacher

*Corresponding author: Helen Cox, Department of Health Sciences, SRB Area 4, University of York, York, YO10 5DD, UK. 
Tel: +44 (0)1904 321614; fax: +44 (0)1904 321387; email: hc18@york.ac.uk 

This study was funded by York Trials Unit, Department of Health Sciences, University of York.

aims
To assess the feasibility, practicality, and efficacy of yoga for the treatment of low back pain with the aim of informing a 
larger scale trial.

Design
A pragmatic randomised controlled trial was undertaken comparing yoga to usual care.

Participants
Twenty participants who had presented to their GP with chronic low back pain in the previous 18-months were recruited 
via GP records from one practice in York, UK. 

Interventions
Twenty patients were randomised to either twelve weekly 75-minute sessions of specialised yoga plus written advice, 
or usual care plus written advice. Allocation was 50/50, resulting in ten patients in each group.  The yoga classes were 
conducted in York, UK by a qualified British Wheel of Yoga (BWY) teacher who was also trained in a specialised package 
of care of yoga for low back pain. 

main outcome measures
Recruitment rate, levels of intervention attendance, and loss to follow-up were the main non-clinical outcomes. Change 
as measured by the Roland and Morris Disability Questionnaire was the primary clinical outcome.  Changes in the 
Aberdeen Back Pain Scale, SF-12, EQ-5D, and Pain Self-Efficacy were secondary clinical outcomes.  Data were collected 
via postal questionnaire at baseline, four weeks, and twelve weeks follow-up.

Results
Of the 286 patients identified from the GP database, 52 (18%) consented and returned the eligibility questionnaire, out 
of these 20 (6.9%) were eligible and randomised. The total percentage of patients randomised from the GP practice 
population was 0.28%.   Ten patients were randomised to yoga, receiving an average of 1.7 sessions (range 0 to 5), and 
10 were randomised to usual care.  Follow-up was at four weeks and twelve weeks post randomisation.  At twelve weeks 
follow-up data was received from 60% of patients in the yoga group and 90% of patients in the usual care group (75% 
overall). No significant differences were seen between groups in clinical outcomes apart from on the Aberdeen Back Pain 
Scale at four weeks follow-up where the yoga group reported significantly less pain. 

conclusion
This pilot study has provided useful data and information to inform the design and development of a full-scale trial of 
yoga for LBP.  A key finding is the calculation of GP Practice total list size required for patient recruitment in a full-scale 
trial, and the need to implement methods to increase class attendance.  A worthy note is that we did go on to run a 
full-scale trial* of yoga for low back pain, implementing what we learnt from this pilot study.  Class attendance in the 
full scale trial was an average of nine classes out of twelve, with excellent follow-up rates, and we also used 20 trained 
yoga teachers throughout the country to reduce teacher effects. This abstract points out the value of conducting pilot 
feasibility studies to highlight potential problems in full-scale trials. 

*Please note that an abstract of the full-scale trial that was conducted has also been submitted for presentation at this conference, and if 

accepted, it is hoped the current abstract can be presented in poster format, and the full-scale trial in oral format.
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behavioural treatment for chronic low-back pain: an updated systematic review

Nicholas Henschke 1, 2; Raymond WJG Ostelo 2, 3; Maurits W van Tulder 2, 3; Johan WS Vlaeyen 4; Stephen Morley 5;  
Willem JJ Assendelft 6; Chris J Main 7.

1 The George Institute for International Health, Sydney, Australia
2 EMGO+ Institute for Health and Care Research, VU University Medical Centre, Amsterdam, The Netherlands
3 Faculty of Earth & Life Sciences, VU University, Amsterdam, The Netherlands
4 Department of Clinical Psychology, University of Maastricht, Maastricht, The Netherlands
5 Leeds Institute of Health Sciences, University of Leeds, Leeds, UK
6 Department of Public Health and Primary Care, Leiden University Medical Centre, Leiden, The Netherlands
7 Primary Care Sciences, Keele University, Staffordshire, UK

topic: 1. low back pain & sciatica;
 13. treatment of musculoskeletal Disorders

aims
Behavioural treatment is commonly used in the management of chronic low-back pain (CLBP). It is primarily focused at 
reducing disability through the modification of maladaptive pain behaviours and cognitive processes. In general, three 
behavioural approaches are distinguished: operant, cognitive and respondent; but these are often combined as part 
of a treatment package. This review aimed to update a previous Cochrane review, published in 2005, to determine if 
behavioural therapy is more effective than other treatments for CLBP and establish which type of behavioural treatment 
is most effective.

methods
We searched the CENTRAL, MEDLINE, EMBASE, and PsycLIT databases up to February 2010. Only randomised trials on 
behavioural treatments for non-specific CLBP were included. Two authors independently selected studies, assessed 
the risk of bias in each study, and extracted the data. If sufficient clinical and statistical homogeneity existed among 
studies, a meta-analysis was performed. The quality of the evidence in each comparison was determined using the 
GRADE approach. 

Results
Thirty-two randomised trials were included in this review, 11 of which were added since the previous review. Only 15 of 
the trials (47%) had a low risk of bias, so for most of the comparisons made there was only low or very low quality evidence 
to support the results. When behavioural treatment was compared to waiting list controls, there was moderate quality 
evidence that operant therapy (SMD -0.43; 95% CI -0.75 to -0.11) is more effective for pain relief in the short term. There 
is also moderate quality evidence that operant therapy is no more effective than cognitive therapy or a combination 
of behavioural therapies for pain relief in the short to intermediate term. When compared to other interventions for 
CLBP, there is moderate quality evidence that behavioural treatment is more effective than usual care for short-term 
pain relief (WMD -5.18; 95% CI -9.79 to -0.57), but there are no differences in the intermediate to long term, or on back-
specific functional status over a short to intermediate term follow-up. When behavioural treatment is compared to group 
exercise, there is moderate quality evidence that no significant differences exist for pain relief or depressive symptoms 
over an intermediate to long term follow-up.

conclusions
Operant therapy seems to be more effective for short-term pain relief in patients with CLBP than no treatment. No 
specific type of behavioural treatment was shown to be more effective than any other type. Behavioural treatments 
seem to be more effective than usual care for short-term pain relief, but are no more effective than group exercise 
on pain intensity and depressive symptoms in the intermediate to long term. The addition of behavioural therapy to 
inpatient rehabilitation or physiotherapy did not appear to have any effect compared to those interventions alone. 
Because of a lack of large, high quality studies it is difficult to make firm statements about the actual or comparative 
value of different components of behavioural therapy. 

Prevalence of lumbar disc herniation in traumatic patients 

Mehdi Karami M.D (Iran University of Medical Sciences) 

topic: traumatic & Sports related Injuries

aims
To determine the prevalence of lumbar disc herniation in traumatic patients in emergency department of  Rasoul-e-
Akram Hospital(West Tehran Trauma Centre )in 2008-2009

methods & materials
In this cross-sectional study, in the Rasoul-e-Akram Medical Centre a total of 4805 traumatized patients admitted in 
emergency department of this hospital evaluated for presence of lumbar disc herniation. Data collected with medical 
record data and review of MRI or CT scan results. Collected data analyzed with SPSS-15 software. 

Results
In this study 64 traumatic patients in emergency department of Rasoul-e-Akram hospital evaluated for spinal disc 
herniation.
Lumbar disc herniation were diagnosed in 64 patients from the total of 4805 traumatized patients who admitted during 
study period; leading the prevalence of 1.3%. Based on other similar studies in Finland and Italy the prevalence of 
symptomatic herniated lumbar disc is about 1 to 3 percent , depending on age and sex.4  

Age of patients ranged from 22 to 72 years. Mean age of students was 43.36 ± 11.8 years. Frequencies of patients’ age 
groups <30, 30-50 and > 50 years were 15.6%, 59.4% and 25%, respectively. This finding confirms other studies report 
that revealed the highest prevalence is among persons 30 to 50 years of age5.
In our study 32 (50%) of patients were male and 32 (50%) were female; leading to a male-to-female ratio of 1:1. Other 
studies have shown that male-to-female ratio of lumbar disc herniation was 2:16.  The greater proportion of females in 
our patients may be explained with increase in women roles and activities in community in recent decades. 
 
Motor vehicle accidents (MVAs) are the leading cause of trauma in all of world. 6 In this study, as we expected the most 
prevalent mechanism of disc herniation was trauma (85.9%) that  all of them were due to motor vehicle accidents. Falling 
down was the second mechanism (12.5%). 
Although, we didn’t enrolled nontraumatic patients in our study, but one case of disc herniation developed after heavy 
lifting (that associated with other injuries which categorized patients in traumatic group).
As we expected based on literature1,6 Most of herniation occurred in two main level; L4-L5 (39.1%) and L5-S1 (37.5%). 
Similar investigations revealed that in persons 25 to 55 years of age, about 95 percent of herniated discs occur at the 
lower lumbar spine (L4-L5  or L5-S1 level)7,8.
Many studies reported that disc herniation above L4-L5 level is more common in persons older than 55 years and older 
age associated with higher level of disc herniation7,8. In this study, we achieved similar result; herniations in L5-S1 level 
in 22 to 50 years patients was significantly higher than >50 years age groups (46.8% vs. 11.8%; p=0.01). However, in our 
study, 47% of herniations in >50 years old group located in above L4-L5 level, whereas, this rate in <=50 years old group 
was only 15%. This discrepancy between our results and other studies may be due to differences in ethnic, geographic, 
or genetic etc. characteristics of populations. 
Different mechanisms of trauma may be the cause of these differences. However, we found that there wasn’t any 
significant difference in mechanism of trauma between age groups. 
Finally, there was not any correlation between associated disease and level of disc herniations.
 
conclusion
This study indicated that prevalence of lumbar disc herniation in traumatic patients was 1.3%. Most of herniations 
occurred in lower lumbar discs, but despite of previous studies, older age was not associated with higher level of disc 
herniation. 
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Do pain self-efficacy and fear of movement beliefs mediate the relationship between 
pain intensity and disability in patients with chronic low back pain?

Luciola da C Menezes Costa; Christopher G Maher; James H McAuley; Mark J Hancock; Rob J.E.M. Smeets

topic 11: Prognosis & prediction models

aims
Pain self-efficacy and fear of movement have been proposed to explain how pain can lead to disability for patients with 
chronic low back pain. However the extent to which pain self-efficacy and fear of movement mediate the relationship 
between pain and disability over time has not been investigated. This study aimed to investigate whether pain self-
efficacy and/or fear of movement mediate the relationship between pain intensity and disability in patients with recent 
onset chronic low back pain. 

methods 
In a two wave longitudinal design, 184 chronic low back pain patients completed measures for pain intensity, disability, 
pain self-efficacy and fear of movement at baseline and 12 months after the onset of chronic low back pain. Regression 
analyses were used to test the mediational hypothesis. 

Results
We found that, when measured at the same time, both pain-self efficacy and fear of movement beliefs partially mediated 
the effects of pain intensity on disability at the onset of chronic low back pain. However, in the longitudinal analyses, 
only improvements in self-efficacy beliefs partially mediated the relationship between changes in pain and changes 
in disability over a 12 months period. We found no support for the theory that fear of movement beliefs mediate this 
relationship. 

conclusion
We concluded that self-efficacy may be a more important variable than fear of movement beliefs in terms of understanding 
the relationship between future pain and disability. The results of this study highlight the potential importance of 
interventions aiming to increase levels of pain self-efficacy in the management of chronic low back patients.

health locus of control in treated and non-treated low back pain patients.

Thiago Henrique de Oliveira; Vinícius Cunha Oliveira; Rafael Melo; Rodolfo Melo; André Freitas; Paulo Ferreira

topic: low back pain& sciatica

aims
Health locus of control is a concept that describes the degree of involvement of individuals in decisions associated with 
their health. Research has shown that patients with low back pain (LBP) who believe more strongly with the notion that 
they should not play an active role in the improvement of their condition (higher external locus of control) have poorer 
prognosis and estimate greater improvements from active interventions such as exercises in order to consider these 
interventions worthwhile. Therefore, health locus of control appears to have an important role in determining patients’ 
treatment preferences and could potentially be influenced by an undergoing treatment. Thus, the aim of this study was 
to investigate whether there health locus of control differs between nonspecific LBP patients treated and not treated. 

methods
100 patients suffering from chronic nonspecific LBP duration, 50 treating and 50 waiting treatment, of both sexes, 
aged between 18 and 60 years participated in the study. The sample was recruited from public hospitals and private 
clinics in Belo Horizonte – Brazil. Patients were excluded if they had been diagnosed as having specific spinal pathology. 
A socio-demographic questionnaire, the Roland Morris disability scale, the visual analog scale of pain (VAS) and the 
Multidimensional Health Locus of Control questionnaire (MHLC) were used to describe the sample. To investigate 
health locus of control differences between the groups a t-student test for independent samples, considering normal 
distribution, was used. We analysed differences for the internal, external, and chance subscales. Descriptive analysis was 
performed using mean and 95%CI, and the level of significance was 0.05. 

Results
The groups were similar for age, sex, duration of symptoms, pain and disability. The mean age was 48.8 years (95%CI: 
46.6 to 51.1) for treating LBP patients and 47.8 years (95%CI: 45.2 to 50.3) for non-treated ones. 62% of treating patients 
and 72% of non-treated ones were female, 40% of treating patients and 35% of untreated ones had more than 3 years 
LBP duration. Levels of pain were 2.9 (95% CI: 2.5 to 3.2) for the treating group and 2.1 (95% CI : 1.7 to 2.5) for the 
untreated one and disability levels were 16.4/24 (95% CI:15.2 to 17.5) for the treating patients and 14.5/24 (95% CI: 13.2 
to 15.9) for those untreated. Health locus of control scores for patients not treated were 27.4 (95% CI: 25.6 to 29.2) for 
internal; 25.8 (95%CI: 24.2 to 27.4) for external and 17.9 (95%CI: 15.3 to 20.5) for chance subscales. Treating LBP patients 
had scores of 24.7 (95%CI: 22.8 to 26.6) for internal; 29 (95%CI: 27.5 to 30) for external and 20.2 (95%CI: 18 to 22.4) for 
chance subscales. Results of t-student tests demonstrated that these differences were statistically significant for the 
internal (t=-2.05; p=0.043), external (t=2.94; p=0.004) but not for the chance (t=1.35; p=0.179) subscales.

conclusion
Treating LBP patients have higher levels of external and lower levels of internal locus of control than those not being 
treated, demonstrating stronger beliefs that other people are responsible for their health. These beliefs could be the 
result of the interaction between patients and their clinicians. Future studies should investigate the efficacy of self 
management interventions on LBP patients not currently being treated as these appear to have more appropriate 
attitudes towards their condition.



122 Primus Congres Book Program October 12  123 Program October 12 Primus Congres Book 

the effectiveness of spinal manipulative therapy for chronic low-back pain: an update of 
the cochrane review

Sidney M. Rubinstein, DC, PhD 1; Marienke Middelkoop, PhD 2; Willem JJ Assendelft, MD, PhD 3, Michiel de Boer, PhD4; 
Maurits W. van Tulder, PhD 1,4 
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Corresponding author: SM.Rubinstein@VUmc.nl

topic: treatment of musculoskeletal Disorders

background
Low-back pain is a common and disabling disorder in western society, which represents a great financial burden in 
the form of direct and indirect costs. Many interventions exist for the treatment of low-back pain including spinal 
manipulative therapy, which is a worldwide, extensively practiced intervention by a variety of professions. The efficacy 
of this intervention for chronic low-back pain is, however, not without dispute.

objectives: 
To assess the effects of spinal manipulative therapy for chronic low-back pain. 

Search methods
An update of the previous review (last searched up to January 2000) was conducted by an experienced librarian who 
searched multiple computerized bibliographic databases up to June 2009 for randomized controlled trials (RCTs) from 
the medical, chiropractic and allied health literature. There were no language restrictions. References in the included 
studies and other pertinent systematic reviews were also screened.

Selection criteria
RCTs which examined the effects of spinal manipulative therapy and examined adults with chronic low-back pain 
were included. No restrictions were placed on the setting nor type of radiating pain; however, studies were excluded 
which exclusively examined specific pathologies (e.g. sciatica). The primary outcomes were pain, functional status and 
perceived recovery. Secondary outcomes were defined as well-being and return-to-work. Physiological measures were 
not considered relevant.

Data collection and analysis
Two review authors with a background in chiropractic and movement science independently conducted the study 
selection, risk of bias assessment, and data extraction using pre-determined forms. Any disagreements were resolved 
through consensus. GRADE was used to assess the quality of the evidence. Sensitivity analyses and investigation of 
heterogeneity were performed for the meta-analyses.

Results
In total, 26 RCTs were identified (total participants = 6,006), nine of which with a low risk of bias. Approximately three-
quarters of the included studies (n=19) were new studies not evaluated in the previous review. In general, there is low 
to very low quality evidence that spinal manipulative therapy is statistically not more effective than no treatment, inert 
interventions or sham spinal manipulative therapy. There is also low to very low quality evidence that spinal manipulative 
therapy has a statistically, but not clinically-relevant effect on short-term or intermediate-term pain relief or functional 
improvement when added to another intervention. There is, however, moderate quality evidence from many studies 
with a low risk of bias that spinal manipulative therapy has a statistically, but not clinically-relevant effect on short-term 
and/or intermediate-term pain relief and functional improvement when compared to other interventions, including 
both passive or ineffective interventions (n=4 RCTs) and active or effective interventions (n=14 RCTs). Sensitivity analyses 
suggested the robustness of these findings.

authors’ conclusions
Spinal manipulative therapy is neither superior nor inferior to other advocated interventions in patients with chronic 
low-back pain. High quality evidence is not available, so future studies with a low risk of bias and adequate sample sizes 
are still needed. Determining subgroups that may benefit from spinal manipulative therapy, as well as determining cost-
effectiveness also has high priority.
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course of back complaints in the elderly (50 years and older); systematic review

Drs. J. Scheele; Dr. P.A.J. Luijsterburg; Dr. S.M.A. Bierma-Zeinstra; Prof.dr. B.W.Koes

topic: low back pain & sciatica 

aims
The objective of this systematic review is to assess the course of back complaints in patients of 50 years and older. 
The research questions are:
Which percentage of patients with back complaints develop chronic complaints?
What is the level of pain and disability in patients with back complaints at follow-up?
What are predictive factors for developing chronic back complaints?

methods
Cohort studies and Randomized Controlled Trials will be included. We will include studies evaluating patients aged 
50 years or older, consulting primary or secondary care with back pain. Back complaints in the different regions of the 
back; thoracic, lumbar and sacral, will be included. Eligible studies should have a follow-up period of at least 3 months 
and report at least one of the following outcome measures: the percentage of chronic back complaints (>3 months), 
recurrence of back pain, back pain at follow-up, disability at follow-up or prognostic factors for developing chronic back 
complaints.
We will search for these articles in the following databases: MEDLINE, EMBASE, Cochrane library, Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), PsycINFO and Physiotherapy Evidence Database (PEDro). 
Two authors will independently screen the articles for inclusion. Methodological quality of the included articles will 
be assessed using a standardized criterion list regarding 5 domains: study population, follow-up, prognostic factors, 
outcome and analysis. Hereafter, relevant data will be extracted.
We will use the Kappa statistics to calculate agreement between the independent reviewers. Depending on homogeneity 
in study population, definition of back pain, age categories and outcome measures, statistic pooling will be performed 
were possible. If statistic pooling is not allowed, we will perform qualitative analysis of included studies.

Results
In March-April 2010 eligible articles will be searched in the databases and included in the systematic review. In May-June 
2010, relevant data will be extracted from the included studies. Analyzing and reporting the results will take place in 
July-August 2010. We aim to submit the manuscript in September 2010.

conclusion
It is highly feasible that we can present the results of the systematic review in October 2010 at the PRIMUS congress.

Prognosis & prediction models
midsagittal cross-sectional adiposity in magnetic resonance imaging is associated with 
lumbar disc degeneration in young males

Jani Takatalo, MSc; Jaro Karppinen, MD, PhD; Simo Taimela, MD, PhD; Jaakko Niinimäki, MD, PhD; Jaana Laitinen, PhD; 
Roberto Blanco, MD, PhD; Tuija Tammelin, PhD; Raija Korpelainen, PhD; Osmo Tervonen, MD, PhD 

aim
The role of excess adipose tissue in lumbar intervertebral disc degeneration (DD) is largely unknown - especially in 
younger populations. We evaluated whether midsagittal cross-sectional lumbar region measurements in magnetic 
resonance imaging (MRI) are associated with lumbar DD in early adulthood.

methods
The study population consisted of 558 young adults (325 females and 233 males) who at the age of 21 years participated 
in MRI using a 1.5-T scanner. Pfirrmann grading was used in the evaluation of lumbar DD, where each disc was graded 
as normal (0), mildly (1), or moderately degenerated (2). A sum score of DD of the lumbar spine was calculated, and 
categorized into no DD, sum score of 1-2 or of at least 3. The midsagittal lumbar region MRI measurements including 
abdominal adiposity (AA), sagittal abdominal diameter (SAD), and dorsal subcutaneous adiposity (DSA) were categorized 
into high, intermediate and low levels. AA and SAD were measured at the level of L3 and L4 vertebral bodies using 
the narrowest horizontal diameter from abdominal subcutaneous fascia to the anterior border of vertebral body and 
subcutaneous fascia of the back, respectively. The DSA was the shortest subcutaneous adiposity distance at the presacral 
level. The associations between these three adiposity measurements and DD were analysed using multinomial logistic 
regression.

Results
Of the subjects, 257 (46%) had no DD, 209 (38%) DD sum score of 1 or 2, while 92 (16%) had DD sum score 3 or higher. 
High SAD at 19 years predicted DD sum score 3 or higher (OR 6.0; 95% confidence interval (CI) 2.0-18.5) among males but 
not among females (OR 1.5; CI 0.6-3.6). AA and DSA were not significantly associated with DD sum score 3 or higher (OR 
2.4; CI 0.9-6.7 and OR 1.8; CI 0.7-4.8 in males; OR 1.1; CI 0.4-2.8 and OR 1.0; CI 0.4-2.4 in females, respectively).

conclusion
SAD measured on MRI predicted lumbar disc degeneration among young males, whereas no other significant associations 
were found among males. In females no associations of DD with adiposity measurements on MRI were detected.
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clinimetric properties of the short and long forms of the mcgill Pain Questionnaire

Leonardo Oliveira Pena Costa; Lucíola da C Menezes Costa; Christopher G Maher; James H McAuley; Mark J Hancock;  
Warley de Melo Oliveira; Daniel Camara Azevedo; Ludmilla Motta Andrades Freitas; André Roberto Scarpelli Pereira

topic 15: outcome measures

aims 
The McGill Pain Questionnaire (MPQ) is the most widely used instrument for measuring the quality and intensity of pain 
and it have been translated and adapted into many different languages. The aims of this study were to perform the 
translation and to cross-culturally adaptation of the Short Form-MPQ (SF-MPQ) into Brazilian-Portuguese and to test the 
clinimetric properties of the newly developed SF-MPQ and the previously developed Brazilian-Portuguese Long Form-
MPQ (LF-MPQ). 

methods 
The study was carried out in two stages: the first stage was to develop a Brazilian-Portuguese translation and cross-
cultural adaptation of the SF-MPQ by following the recommendations from the Guidelines for the process of cross-
cultural adaptation of self-report measures; the second stage was to test the clinimetric properties (internal consistency, 
reproducibility, ceiling and floor effects, construct validity, internal and external responsiveness) of the Brazilian-
Portuguese versions of the newly developed SF-MPQ and the previously developed LF-MPQ.

Results 
The SF-MPQ and the LF-MPQ were administered to 203 patients with a range of musculoskeletal conditions. Both 
questionnaires demonstrated high levels of internal consistency (Cronbach’s alpha range = 0.76-0.85) and reproducibility 
(Intraclass Correlation Coefficient2,1 range = 0.69-0.85) of the total scores. We observed positive and moderate to high 
correlations among the SF-MPQ, the LF-MPQ and the Numerical Rating Scale (Pearson’s r ranging from 0.49 to 0.68). No 
ceiling or floor effects were detected. Both versions demonstrated acceptable levels of responsiveness. 

conclusions
The Brazilian-Portuguese versions of the MPQ developed for this study were found to be reproducible, valid and responsive 
for the assessment of patients with musculoskeletal pain. These measures will enable international comparisons to be 
performed, and encourage researchers to include Portuguese speakers in their clinical trials

the reproducibility of ultrasound measures of abdominal muscle activation in patients 
with chronic non-specific low back pain.

Leonardo Costa; Chris Maher; Jane Latimer*; Paul Hodges; Rob Smeets; Debra Shirley 
*presenting author

topic: outcome measures

Background
Ultrasound measures (US) are used by clinicians and researchers to evaluate improvements in activity of the abdominal 
muscles in patients with low back pain. These measures are used to identify suitable patients and to monitor progress 
of motor control exercise treatments.

aims
The aims of this study were to:
(i)  systematically review reproducibility studies of rehabilitative ultrasound imaging (RUSI) for measuring thickness of 

abdominal wall muscles
(ii) evaluate the reproducibility of RUSI over time in patients with chronic LBP

methods
There were two projects performed to investigate the aims.  In Project 1 (the systematic review) eligible studies were 
identified via searches of MEDLINE, EMBASE and CINAHL. The authors also searched personal files and tracked references 
of the retrieved studies via Web of Science Index. Studies involving any type of reliability and or agreement of any type 
of ultrasound measurements (B or M mode) for any of the abdominal wall muscles were selected. Two independent 
reviewers extracted data and assessed methodological quality.
 
In Project 2 thirty-five participants with chronic non specific low back pain from an existing randomised, blinded, 
placebo-controlled trial performed a leg task designed to automatically activate the lateral abdominal wall muscles. 
A reproducibility analysis was undertaken using data collected at baseline and after a course of treatment.  The 
reproducibility of measurements of thickness, muscle activation (thickness changes between rest and contracted 
states), and muscle improvement/deterioration after treatment (differences in thickness changes made before and after 
treatment) were analysed.

Results
In Project 1 due to heterogeneity of the included studies’ designs, pooling of data for a meta-analysis was not possible.  
Twenty-one studies were included, and these studies were typically of low quality and studied subjects who were healthy 
rather than those seeking care. The studies reported good to excellent reliability for single measures of thickness, and 
poor to good reliability for measures of thickness change (between rest and contracted states). Of note, no studies 
evaluated the reliability of measures of the difference in thickness changes over time, this being the most common way 
in which RUSI measures are used clinically. These results stimulated us to perform Project 2.

In Project 2 excellent reproducibility was found for static images of thickness (ICC2,1 = 0.97, 95% CI = 0.96-0.97, standard 
error of the measurement (SEM) = 0.04cm, smallest detectable change (SDC) = 0.11cm).  The reproducibility of thickness 
changes was moderate (ICC2,1 = 0.72, 95% CI 0.65-0.76, SEM = 15%, SDC = 41%) while the reproducibility of differences 
in thickness changes made before and after treatment was poor (ICC2,1 = 0.44, 95% CI = 0.33-0.58, SEM = 21%, SDC = 
66.5%).

conclusion
 The current evidence of the reproducibility of RUSI for measuring abdominal muscle activity is largely based on studies 
with sub-optimal designs evaluating healthy subjects rather than those seeking care. Our study evaluating patients with 
chronic non specific low back pain demonstrates that while excellent reproducibility of static images can be obtained, 
when RUSI is used to document changes in muscle activation following treatment, as commonly occurs in clinical 
practice, the reproducibility of such measures is poor. Testing protocols need to be improved for these measures to be 
of use.
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cross-cultural adaptations of the mcgill Pain Questionnaire: a Systematic Review

Luciola da Cunha Menezes Costa; Christopher G. Maher; James H. McAuley; Leonardo Oliveira Pena Costa

topic 15: outcome measures

aims
The McGill Pain Questionnaire (MPQ) is the most widely used multidimensional instrument for measuring the quality 
and intensity of pain. Because of the relevance of the original MPQ in clinical practice and research, versions of the 
MPQ have been developed worldwide for different language/cultural settings. At present, the number and quality of 
cross-cultural adaptations of the MPQ are unclear. The aims of this study were to identify the available cross-cultural 
adaptations of the MPQ; to describe the clinimetric testing that has occurred for each adaptation and to evaluate both 
the quality of the adaptation procedures and the clinimetric testing for each version.

methods 
This study is a systematic review. Searches of the MEDLINE, EMBASE, and CINAHL databases were used to identify 
relevant studies. The data were extracted to describe all cross-cultural adaptation procedures (i.e., how the translation 
procedures were performed) and all clinimetric properties relevant to cross-cultural adaptation (i.e., reproducibility, 
internal consistency, responsiveness, construct validity, and ceiling/floor effects) from each adaptation. Additionally, 
the cross-cultural adaptation procedures were rated using the Guidelines for the Process of Cross-Cultural Adaptation 
of Self-Report Measures and the clinimetric properties were rated by the Quality Criteria for Psychometric Properties of 
Health Status Questionnaire.  

Results
Forty-four different versions of the MPQ were identified representing 26 different languages/cultures. We found different 
methods of adaptation with few studies following accepted guidelines for cross-cultural adaptation. Regardless of the 
method of cross-cultural adaptation, clinimetric testing of the adapted questionnaires was generally poorly performed 
and for 18 versions no clinimetric testing has been undertaken. 

conclusions
Although the MPQ has been adapted into a large number of languages, because of inadequate testing most of the 
adaptations have unknown clinimetric properties. The lack of clinimetric testing is a critical issue for an important and 
widely used questionnaire such as the MPQ and clearly more effort in this area is needed. Recently, many published 
randomized controlled trials from non-English speaking countries have reported the MPQ as a primary outcome 
measure, assuming that the international versions retained similar clinimetric properties to the original English language 
version. This assumption cannot be made without appropriate testing. Without proper clinimetric testing is impossible 
to adequately understand the usage of the MPQ in different cultures/settings and therefore international comparisons 
from studies in non-English countries remain a problem.

Ultrasonographic measurement of the longus colli muscle recruitment in chronic neck pain 
patients

Fabianna Resende de Jesus-Moraleida; Paulo Henrique Ferreira; Leani Souza Máximo Pereira; Manuela Loureiro Ferreira; Cristiane 
de Melo Vasconcelos; Vinicius Cunha Oliveira

topic: Regional pain syndromes

aims 
Chronic neck pain patients present altered neck flexor muscle synergy, including the reduction of electromyography activity 
of the deep cervical flexor (DCF) muscles. Ultrasonography is a potential non-invasive clinical tool for objective assessment 
of DCF dysfunctions and effects of treatment modalities such as spinal manipulative therapy (SMT), which is largely used 
in chronic neck pain treatment, on these muscles. To this point it is not known its ability to estimate differences in DCF 
recruitment between chronic neck pain and asymptomatic individuals and between pre and post proposed interventions. 
Hence, the purposes of this study were to analyze changes in longus colli (LC) recruitment measured by ultrasonography 
in chronic neck pain patients and asymptomatic controls, and to verify the immediate effects of a single SMT session on LC 
recruitment measured by ultrasonography in chronic neck pain patients and asymptomatic controls. 

methods
Ultrasonography analysis of LC thickness during the five isometric phases of the Craniocervical Flexion Test (CCFT) (Jull et al., 
1999) was performed in 31 chronic neck pain patients from both genders, with 30 (8.79) years old, 62.8 (16.47) Kg of body 
mass and 166.9 (10.6) cm of height, and matched asymptomatic controls. The Pressure Biofeedback Unit- PBU (Chattanooga 
Group, Hixon,TN) was placed suboccipitally on participants, who were positioned in supine with the knees bent and the 
arms lying along the trunk, and inflated to a 20 mm Hg,. Participants were then instructed to perform a nodding movement 
in five incremental levels of pressure (phases 1-5) visualized on PBU, representing the CCFT. 
Participants performed the action on each different level of pressure holding the target pressure for ten seconds, with 30 
seconds of rest between levels. To guarantee the accuracy of the test, the therapist taught the movement passively to each 
participant and also provided instructions in relation to normal breathing pattern and to the avoidance of neck retraction 
or jaw protrusion. After the performance of the CCFT, a specific large amplitude neutral zone (Maitland grade III) oscillatory 
mobilization technique was applied to the spinous process of C5/6 three times for 60 seconds, with oscillations at 1 Hz in 
all participants. Ultrasonographic analysis of the cervical muscle recruitment was performed using a protocol developed 
by Jesus et al. (2008), in which changes in thickness during the CCFT were expressed as a proportion of muscle thickness at 
rest, being the result used to infer muscle recruitment. Ultrasonographic images were recorded by a single assessor at the 
baseline resting phase and at the end of each successive phase, prior and subsequently after the manual therapy session. 
Images were then coded and randomly analyzed. Ultrasonographic data was analyzed using a two-way analysis of variance 
(ANOVA) with between factors being groups (chronic neck pain patients vs. controls) and within-factor being CCFT phases 
(1-5). Later, the most discriminatory phase of the CCFT for LC was chosen to build ANOVA model to analyze the effect of 
spinal manipulative therapy on LC recruitment, with within factor being condition (pre and post SMT) and between factor 
being groups. Fisher’s Post Hoc test was performed when effects were found (α=5%).

Results
 LC mean and standard deviation for percentage of increase across all phases of CCFT were 9% (5%) and 13% (6%) for chronic 
neck pain patients and controls, respectively. During the CCFT, a significant effect was observed for LC change in thickness 
between chronic neck pain patients and controls (F = 7.95, p < 0.001), and between CCFT phases (F = 45.13, p < 0.001). 
Differences between groups were statistically significant (p<0.05) at higher phases of the test (phases 4 and 5) with controls 
showing significantly higher recruitment values than chronic neck pain patients. Mean proportion difference between 
controls and chronic neck pain patients on phase 4 was 0.07 (p =0.02; 95% IC .01 to .13) and 0.09 on phase 5 (p =0.004; 95% 
IC .03 to .15). After the mobilization, no main effects were observed for phases 5 of the test (F=1.17; p= 0.28); LC recruitment 
was still greater for controls than for chronic neck pain patients, however, the identified difference for phase 5 LC proportion 
of rest between groups was no longer found to be significant post intervention (p=0.07; 95% CI= -.14  to .01). 

conclusions 
This study showed the ability of ultrasonography to detect changes in LC muscle recruitment, discriminating people with 
and without chronic neck pain. Results demonstrated that ultrasonography can detect in a non invasive way differences 
in LC thickness during contraction, being a feasible method both to assess chronic neck pain sufferers and to investigate 
possible neuromuscular effects of spinal manipulative therapy. Since immediate changes in neck flexor muscle recruitment 
were promoted by SMT, facilitation of LC recruitment using SMT could be beneficial to patients before aiming specifically 
deep neck flexor training. 
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the effectiveness of an educational booklet and oral advice compared to booklet alone in 
mild occupational low back trouble:  a 4-year follow-up of a randomised controlled trial 

J Rantonen 1; S Luoto 2; M Hupli 2; J Karppinen 3; A Malmivaara 4; S Taimela 5

1 Finnish Institute of Occupational Health, Lappeenranta, Finland
2  Department of Physical Medicine and Rehabilitation, South Karelian Central Hospital,  South Karelia District of Social 

and Health Services, Lappeenranta, Finland
3 Department of Physical Medicine and Rehabilitation, University of Oulu, Finland
4 National Institute for Health and Welfare, Helsinki, Finland
5 Evalua International, Vantaa, Finland; and University of Helsinki, Finland

topic: low back pain & sciatica or Subgrouping & targeting 

aims
To determine the effectiveness of an educational booklet and oral advice, given by an occupational health nurse, 
compared to booklet alone for disability, work loss and pain with employees of mild low back (LB) trouble in occupational 
health (OH) setting. 

methods
A survey of low back symptoms was performed for all employees at a forestry company (n=2480; response rate 71%). 
Based on the survey, a cohort of 312 subjects (66% males, mean age 45 y) with prolonged or recurrent, mild low back 
or sciatic pain (Visual Analogue Score (VAS) between 10-34 mm) was included in the pragmatic trial. Subjects were 
randomised into two intervention groups, both receiving a Back Book educational booklet from an occupational nurse 
(BB), and the other group oral advice for the self-care of low back symptoms (BBA), additionally. The primary outcomes 
were disability (Roland Morris Disability Questionnaire) over a two-year follow-up and accumulated sickness absence 
(SA) days (register data) over a 4-year follow-up period. SA’s were also controlled with a usual care group (UC, n=83) that 
received no actions, but the subjects received the usual OH care as needed.

Results
Oral advice with educational booklet was not more effective than the booklet alone in reducing disability (RM, range 
0-18) during the first 3 months (BBA vs. BB, mean difference -0.4 [95% CI -1.3 – 0.6]), or during the 2-year follow-up (BBA 
vs. BB, mean difference -0.3 [95% CI -1.3 – 0.7]). During the 4-year follow-up no difference between the treatment arms 
was found in the mean of accumulated number of any SA days (BBA vs. BB, mean difference 1 day [95% CI -25 – 27]; 
BBA vs. UC mean difference 9 days [95% CI -14 - 33]; BB vs. UC mean difference 8 days [95% CI -15 - 32]). However, the 
distribution of accumulated SA’s were highly skewed to the right.  No difference between the groups was found at the 
LB specific SA days (BBA vs. BB, mean difference 2 days [95% CI -13 – 17]; BBA vs. UC 2 days [95% CI -13 – 18]; BB vs. UC 
0 days [95% CI -15 – 16]).  Moreover, we found no difference between the two intervention groups or UC in the sickness 
absence periods or pain (VAS) between the intervention groups during the follow-up.  The subjects in our study had 
very mild LB symptoms. The measuring instruments in this study have been previously used with more symptomatic 
patients. Though we aimed to select low level LB risk patients for the interventions, probably the methods we used are 
not sensitive enough at this symptom level.

conclusion
Oral advice at the occupational health care did not have any additional effect on disability, pain or sickness absence 
compared to back book self-care information alone among employees of low level, non-specific LB trouble.  Sickness 
absences (days and periods) remained at the same level at the both intervention groups, also compared to the usual 
care group. According to our study it seems, that selecting LB patients for an intervention by using solely LB specific 
symptoms cannot be recommended. 

Reliability of hand-held dynamometry in patients awaiting total knee arthroplasty

V.A.B Scholtes 1; Y. Lambrecht 2; I. Koblbauer 2; M. van der Hulst 1; C. Neeter 2; R.H.H. Engelbert 2; R.W. Poolman 1

1  Onze Lieve Vrouwe Gasthuis, Joint Research, Department of Orthopaedic Surgery, Amsterdam, The Netherlands
2  Education of Physiotherapy, University of Applied Sciences, Hogeschool van Amsterdam, Amsterdam, The 

Netherlands

topic: outcome measures, osteoarthritis

aim
Patients awaiting Total Knee Arthroplasty (TKA) often experience pain, and decreased range of motion (ROM), strength, 
and functional ability. Although the assessment of pain and ROM are well established within orthopaedic practice, the 
assessment of strength is not. As strength assessment can have a direct impact on diagnosis (e.g. diagnosis of muscle 
activation failure) and functional recovery following surgical or conservative intervention, the importance of using a 
valid and reliable strength measure is apparent. A useful clinical tool that can be used to measure isometric muscle 
strength is a hand-held dynamometer (HHD). HHD has been shown to be reliable in various populations, although 
evidence is lacking for its reliability in the TKA population. 
To determine reliability, the intraclass correlation coefficient (ICC) is an appropriate statistical measure. The ICC indicates 
the amount of variance, in sets of measurements from the same test, that is shared. A disadvantage of the ICC, however, 
is that the statistic is dependent on the distribution of the population. Therefore, in addition to ICC values, it is important 
to examine measurement error. The standard error of the measurement (SEM) reflects the variability of measurements of 
an individual. The SEM is related to the smallest detectable difference (SDD), reflecting the smallest statistically significant 
amount of change that can be detected with a measurement device.
This study aimed to evaluate the interrater and intrarater reliability of hand-held dynamometry (HHD) for isometric knee 
flexor and extensor strength in patients awaiting TKA.

methods
32 patients (81.3% female; 18.8% male) participated in this study. To determine interrater reliability, all 32 patients were 
tested twice on the same day by two different examiners. To determine intrarater reliability, a subgroup (n=13) was 
tested again by these examiners, two to four weeks later. Reliability was assessed using the ICC. In addition, the standard 
error of the measurement (SEM) and the smallest detectable difference (SDD) were calculated. Results will be presented 
for the operative knee. 

Results
The interrater reliability was good for knee flexors (ICC=0.90) and excellent for knee extensors (ICC=0.96). Measurement 
error was lower in the extensors (SEM=7.7%; SDD=21.3%) than in the flexors (SEM=13.3%; SDD=36.7%). 
The intrarater reliability was also good for flexors (ICC=0.81-0.87) and excellent for extensors (ICC=0.91-0.97). Again, 
the measurement error was lower in the extensors (SEM=6.7-11.1%; SDD=18.7-30.7%) than in the flexors (SEM=15.1-
18.7%; SDD=41.9-51.8%). Overall, the intrarater reliability was lower than the interrater reliability, especially in terms of 
measurement error. 

conclusion
HHD appears to be a reliable strength measure, producing good to excellent ICC values for both inter- and intrarater 
reliability in a TKA patient group. High SEM and SDD values, however, indicated high measurement error and poor 
reliability for individual measures. This demonstrates that HHD is not suitable for measuring individual change in knee 
flexor or extensor strength. The use of HHD is, therefore, appropriate to evaluate change in patient groups, but not 
advised for use in a clinical setting to evaluate strength in individual TKA patients.
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> 40% of the burden of physical disability in the Dutch population is due to 
musculoskeletal conditions.

Picavet HSJ; CH van Gool; N Hoeymans 
National Institute of Health and the Environment, Bilthoven, the Netherlands

topics:  low back pain& sciatica, Regional pain syndromes (shoulder pain, neck pain, upper limb problems, 
foot, knee, hip problems), osteoarthritis, outcome measures 

aim
From the eighties/nineties in the last century it became clear that musculoskeletal conditions are the leading cause of 
disability or a poor quality of life in Western populations.  Our aim was to assess the recent proportions of the burden of 
disability in mobility in the Dutch population that are attributable to the most prevalent chronic health conditions and 
to identify the contribution of musculoskeletal conditions.

methods
National survey data of the years 2006 and 2007 of persons > 12 years of age (n=15,221) were analyzed using an 
elimination technique which combines the results of logistic regression analysis and the disease prevalence. Mobility 
disability was defined as the presence of at least major difficulty with walking, carrying, and bending. The chronic health 
conditions included were: osteoarthritis/arthritis, severe back condition, impaired vision, lung condition (asthma or 
COPD), heart disease, severe condition of upper extremities, hearing impairment, diabetes, stroke, psoriasis or other 
severe skin condition, cancer and severe bowel conditions. 

Results
Of the total prevalence of mobility disability (7.9%) 73% can be attributed to the mentioned chronic conditions. (Osteo)
arthritis account for 19%, back conditions for 15% and upper extremity conditions for 8%. Musculoskeletal disorders 
account for the major part, whereas the contribution of cancer ( < 2%) is very small.

conclusions
The proportion of disability in the population that can be attributed to a chronic condition is a function of both the 
prevalence and the strength of its association with disability. A substantial proportion of disability in mobility was found 
to be associated with the selected chronic conditions, musculoskeletal diseases being still the most important group 
of diseases. The potential benefits of effective curative and/or preventive treatments of chronic conditions, in terms of 
reduction of the disability burden in the population, are largest for musculoskeletal conditions.
 

accuracy and validity of ‘kINaP’: a new assessment tool in kinesophobia

Desrosiers Martine, Kinesiologist, Socio-Professional Readaptation Program, Institut de réadaptation en déficience 
physique de Québec; Truchon  Manon, Professor-Investigator, Institut de réadaptation en déficience physique de Québec, 
Laval University; Lepage Céline, Research Counselor, Institut de réadaptation en déficience physique de Québec.

topic: outcome measures 

aims
Kinesophobia, or fear of movement, has been linked to persistent pain as well as activity avoidance and physical 
deconditioning. Current measurement instruments can assess kinesophobia for daily activities but not for physical 
activities or sports. To improve this, a new measurement instrument has been developped called the KINAP (KINésiophobie 
en Activité Physique – KINesophobia in physical activity).  The current study aims to document certain psychometric 
qualities. 

methods 
In total, 102 men and 50 women (average = 43.3 years ±10) presenting a diagnosis of persistent pain and referred to the 
PRSP Program participated in this study. Kinesophobia was measured with the help of the Tampa Kinesophobia Scale 
(TKS) and the KINAP tool, one, two or three times according to how long the participant remained within the program. 
Two functional measurement tests and perceived pain measurements were administered. Descriptive and factorial 
analysis as well as internal consistency, correlation and regression tests will be performed. 

Results 
Results related to accuracy and viability of the tool will be presented during the Congress. 

conclusion 
Results indicating the psychometric qualities of the KINAP tool are expected. Clinical use of this tool will make it possible 
to better assess kinesophobia and target the best therapeutic interventions to reduce its intensity.  Additional studies 
are required in order to document the link between the KINAP score and other variables related to readaptation. 
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outcome measures
Reliability of Inclinometer and tape measurements, and Palpation In thoracic Spine 
mobility assessment In Subjects With thoracic Spine Pain

Jani Takatalo, PT, Msc; Arja Häkkinen, PT, PhD; Jari Ylinen, MD, PhD; Esko Mälkiä PT, PhD 

aim
Thoracic spine is neglected so far in scientific studies, although thoracic spine pain is common at working age. We 
evaluated the reliability of inclinometer and tape measurements, and palpation in assessing  thoracic spine mobility in 
subjects with thoracic spine pain.

methods
The study population consisted of 18 subjects (12 females and 6 males) with mean age of 41 (range, 26-54). Subjects 
had had thoracic spine pain for 13 months (range, 0-180) with mean visual analogue scale (VAS) of 32mm (SD 21) but 
no known spinal pathologies. Two experienced physiotherapists measured and evaluated the subjects independently 
on one occasion and the other examiner on two occasion consecutive days. The manual palpation for mobility was 
classified as either normal or abnormal. Intra- and interrater reliability was assessed with Cohen’s kappa and intraclass 
correlation coefficient (ICC) statistics on  palpation of segmental flexion and extension mobility in sitting, posterior-to-
anterior (PA) accessory mobility in prone, cervico-thoracic and thoracic posture and mobility in sitting with tape and 
inclinometer.

Results
Intra- and interrater reliability for identifying normal or abnormal segmental mobility of thoracic spine by palpation in 
sitting position was poor (agreement 67%, kappa=0.33, 95% confidence interval [CI] 0.20-0.46 and 56%, 0.14, 95% CI 
0.01-0.27 into flexion; 81%, 0.34, 95% CI 0.21-0.47 and 63%, 0.15, 95% CI 0.01-0.29 into extension, respectively) whereas 
PA accessory mobility was moderate in intrarater  (agreement 78%, kappa=0.51, 95% CI 0.39-0.63) and poor in interrater 
analysis (66%, 0.27, 95% CI 0.14-0.40). The level of agreement in tape measurements including cervico-thoracic flexion 
and thoracic spine flexion were good for intrarater (ICC=0.67, 95% CI 0.64-0.70; 0.74, 95% CI 0.22-1.00, respectively) and 
poor insignificant reliability for interrater being 0.15 and 0.39, respectively. Similar result was seen in a thoracic spine 
posture inclination and maximum thoracic flexion with inclinometer (ICC=0.81, 95% CI 0.80-0.82; 0.80, 95% CI 0.79-0.81 
for intrarater and insignificant 0.84 and 0.51 for interrater, respectively)

conclusion
Of all manual tests evaluated, intrarater PA accessory mobility and intrarater tape and inclinometer measurements were 
the most reliable methods for assessing the thoracic spine segmental mobility and, thus, can be used in clinical practice 
and research  to evaluate the range of motion in thoracic spine with subjects having thoracic spine pain.

measurement properties of disease-specific questionnaires in patients with neck pain: a 
systematic review.

Jasper M Schellingerhout; Arianne P Verhagen; Martijn W Heymans; Bart W Koes; Henrica CW de Vet; Caroline B Terwee.

topic: Regional pain syndromes
 Diagnosis and classification

aim
The objective of this study is to critically appraise and compare the measurement properties of the original version of 
neck-specific questionnaires. In this systematic review we take the methodological quality of the studies into account. 

method
Bibliographic databases were searched for articles concerning the development or evaluation of the measurement 
properties of a self-reported questionnaire, evaluating pain and/or disability, which was specifically developed or 
adapted for patients with neck pain. Assessment of the methodological quality of the selected studies was carried out 
using the COSMIN checklist. The results of the measurement properties were rated using criteria proposed previously 
by Terwee et al.

Results
The search strategy resulted in a total of 3424 unique hits and 24 articles, evaluating 8 different questionnaires which 
were included in our study. The NDI is the most frequently evaluated questionnaire, but there still are inconsistent results 
concerning reliability, structural validity, and responsiveness. The evidence on measurement properties of the other 
questionnaires is mostly limited and they lack at least 50% of the information. 

conclusion
Our findings imply that studies of high methodological quality are needed to properly assess their measurement 
properties. We recommend using the neck-specific questionnaires with caution until high quality studies which add to 
the evidence will become available. There is no need for new neck-specific questionnaires until the current questionnaires 
have been adequately assessed. 
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how should we improve care for South asian patients with chronic pain?

Patel S

Widespread pain

background
Chronic pain is a common and costly condition. Chronic pain is one of the most frequent reason for seeking primary care 
consultations in the UK. Most patients with chronic pain are managed in primary care, only small portions are managed 
through specialist pain clinics. In the UK the minority ethnic population makes up 7.9% of the total population. Within 
this population, South Asian patients report more frequently to general practice compared to the European population. 
Despite this only a small percentage are seen in specialist pain clinics and the reason for this is unclear.
In a comparison of hot and cold pain thresholds in South Asian and White British males, South Asians demonstrated 
a lower pain threshold and higher pain report for heat when compared with matched White British males. This study 
emphasises the importance of culture and ethnicity on pain experiences. 

aim
To explore GPs’ experiences of managing patients with chronic pain from a South Asian community in Leicester, UK.

methods
Qualitative semi-structured interviews were conducted with GPs from practices in two primary care trusts within 
Leicester. Eighteen GPs (11 males and 7 females) were interviewed in this study. Interviews were conducted either face 
to face or via telephone and lasted between 30 to 60 minutes. 
The interviews were transcribed verbatim and analysed using Grounded Theory. 

Results
There were several emerging themes including; the consultation process, managing pain, acculturation/cultural 
influence, patient expectations and service & educational requirements.  Overall, GPs found South Asian patients, mainly 
elderly patients and those who had recently migrated to the country difficult to manage due to the language barriers 
and some variation in pain behaviour. They report it was often difficult to pinpoint where the pain was coming from 
and thus often found patients report widespread all over body pain. There was also some feeling that somatisation was 
common in this population. GPs reported South Asian patients had greater expectations of a cure and other medical 
interventions. 
When addressing service and educational needs GPs felt there was a shortage of services for South Asian patients and in 
particular a lack of culturally appropriate cognitive behavioural therapy and counselling services. There was also some 
feeling that addressing the challenges associated with secondary care referrals would help them manage these patients 
more efficiently. GPs mentioned community support would be useful for these patients. GPs also acknowledged there 
own educational and training needs. 

conclusions
Cultural influences play an important role in people’s behaviours and perceptions of health and healthcare. The results 
of this study suggest there is scope to work with GPs to help improve care for South Asian patients suffering from long 
term chronic pain.
Future research should focus on trying to improve care for South Asian patients suffering from chronic pain by focusing 
on a number of important questions:
Do patients from a South Asians community with pain need to be better educated about their condition?
It maybe possible to reduce the amount of healthcare consulting if patients were being better educated about their 
condition. 
How do South Asian patients’ describe their experience of living with pain in the UK and more specifically what are their 
thoughts on the current service provisions?
It is important to find out about the patients experience in order to develop an overall picture. This research may help to 
highlight possible discrepancies between the GPs and patients. 
What service provisions would South Asian patients find useful? What are patients’ thoughts on receiving counselling 
and/or cognitive behavioural therapy?   Would South Asian patients benefit from a chronic pain support group? 
Although the GPs have suggested a number of service provisions, these may not be the type of services South Asian 
patients feel are appropriate or acceptable, it is therefore important to find out what patients think about these before 
looking to develop any of these. 

Is it possible to develop self management interventions designed specifically for South Asian patients with chronic 
pain?
Existing self management programmes for patients with long term pain mainly cater for English speaking patients. 
Therefore a programme specifically designed for this patient population may help patients manage their pain more 
effectively. This would require interventions to be designing in the several different South Asian languages and 
cultures.  
Would the development of a central educational resource comprising of online training material, access to relevant 
research papers, links to related organisations and a forum for discussion may be a useful resource for GPs?
In this study GPs talked about wanting more information on ethnicity and pain therefore an easily accessible educational 
resource might be useful. The sharing of clinical experience may also help improve patient care. 
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a test-retest Reliability Study of the Whiplash Disability Questionnaire in Patients with 
Recent Whiplash-associated Disorders

Maja Stupar DC1,2; Pierre Côté DC PhD1,3; Dorcas Beaton, BScOT PhD2,4; Eleanor Boyle PhD1,3; J David Cassidy, DrMedSc, PhD1,3

1 Toronto Western Research Institute, University Health Network, Toronto, Canada; 
2 Health Policy, Management and Evaluation, University of Toronto, Toronto, Canada;
3 Dalla Lana School of Public Health, University of Toronto, Toronto, Canada; 
4 Li Ka Shing Knowledge Institute, St. Michael’s Hospital, Toronto, Canada

topic: outcome measures
 
aims 
Whiplash-associated disorders (WAD) commonly occur in motor vehicle collisions resulting in significant pain and disability. 
The prognosis of WAD is not well understood and few therapies have been proven effective.1 High quality randomized 
clinical trials are needed to improve the care of patients with WAD. The validity of these future clinical trials will be highly 
dependent on the outcome measures used. Specifically, the outcome measures must be reliable, valid, and responsive. 
The Whiplash Disability Questionnaire (WDQ) is currently the only available WAD-specific outcome measure. While its 
validity, reproducibility, and responsiveness have been investigated in patients with chronic whiplash, these measurement 
properties have not been investigated in persons with recent WAD. The purpose of this project was to determine the short-
term test-retest reliability of the WDQ in a sample of individuals with recent WAD and to determine how the reliability is 
influenced by changes in neck pain since the injury.

methods 
We conducted a test-retest reliability study. Ontario residents 18 years of age or older were recruited within 21 days of their 
motor vehicle collision. The WDQ measures pain and disability resulting from WAD. It consists of 13 items with the total score 
ranging from 0 (no disability) to 130 (maximal disability). At baseline, participants completed an interviewer-administered 
baseline questionnaire to collect data on demographics, baseline whiplash disability (WDQ), and neck pain intensity 
(Numerical Rating Scale). Three days after the initial interview, the WDQ was re-administered by phone. Change in neck pain 
over the three days was assessed using a single recovery question: “How do you feel your neck pain has changed since the 
injury?” The 7 response options for this question range from ‘very much better’ to ‘very much worse’. We computed the Intra-
class Correlation Coefficient (ICC) [Model (2,1)] and 95% confidence intervals (CI) for the total score of the WDQ as well as for 
the individual items (each out of 10). The total score ICC was also calculated for participants who reported slight to no change 
in neck pain at the three day follow-up (response options included were ‘slightly better’, ‘no change’, ‘slightly worse’).

Results
Our study sample included 66 participants. The mean age was 41.6 years (s.d.= 12.7) and 71.2% participants were female. 
28.8% had WAD I and 71.2% had WAD II. Time since injury ranged 0-19 days. At baseline, the mean WDQ score of our sample 
was 49.3/130 (s.d.=28.8) and the mean neck pain intensity was 5.7/10 (s.d.=2.0). The ICC for the total score of the WDQ was 
0.89 (95% CI 0.85-0.92). Of the 54 participants who were asked the change in neck pain question at follow-up, 32 reported 
that their neck pain changed slightly or not at all. The ICC for those who reported no change in neck pain since their injury 
(n=15) was 0.82 (95% CI 0.69-0.93). For participants who reported any change in neck pain (n=39), the ICC was 0.88 (95% CI 
0.83-0.93). The ICC was 0.86 (95% CI 0.78-0.92) for participants who reported that their neck pain got better (n=31) and it was 
0.87 (95% CI 0.68-0.97) for those who reported that their neck pain got worse since the injury (n=8)

conclusion 
The results of this study suggest that the WDQ has excellent test-retest reliability in individuals with recent WAD. The reliability 
of the WDQ remains stable for participants reporting no change, improvement and worsening of their neck pain which 
supports its use in research and in clinical practice for all three of these groups of patients. The validity and responsiveness 
of the WDQ still needs to be determined in individuals with recent WAD.
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efficacy of physical activity for strength, balance and falls prevention in adults aged 
between 40 and 65 years old – a systematic review. 

Ferreira ML1; Sherrington C 2; Vardon P 3; Smith K 3; Carswell P 3; Bell R 3; Bell M 3; Pereira L 2; Nascimento DP 1

1 Faculty of Health Sciences, The University of Sydney, Sydney;
2 The George Institute, University of Sydney, Sydney;
3 Queensland Health, Brisbane

Presenter: ML Ferreira

topic: treatment of musculoskeletal disorders

aims
We systematically reviewed the literature on the effects of physical activity programs on strength, balance and risk of 
falls for adults aged between 40 and 65 years old. 

methods
Methods were according to the recommendations for reporting systematic reviews (The PRISMA statement). We 
conducted a computerised search of the databases MEDLINE, CINAHL, LILACS EMBASE using optimised search strategies. 
Outcomes of interest were balance, strength and falls. A broad view of balance was taken as performance of many tasks 
requires control of excursions of the body’s centre of mass. Studies were included if they were randomised controlled 
trials evaluating the effects of physical activity in adults aged between 40-65 years. To establish exercise effect sizes, i.e. 
the difference in means of the treatment and control groups, we conducted meta-analyses. Between trial heterogeneity 
was identified using I2 statistics.

Results
Twenty-two eligible randomised controlled trials were identified. Data from 17 of the included studies were able to be 
pooled in the meta-analyses. The meta-analysis of strength outcomes included 13 studies (17 comparisons as 4 studies 
had more than one group) and found a moderate effect of exercise on strength (standardised difference in means 0.46, 
95% CI 0.31 to 0.60, p <0.001, random effects meta-analysis, I2 = 0%). There were bigger effects from the programs 
which specifically targeted strength using resistance exercise. The pooled effect from the 7 programs that did not target 
strength specifically was 0.28 (0.03 to 0.53) whereas the pooled effect from the 10 programs that did specifically target 
strength was 0.61 (95% CI 0.39 to 0.82).This difference was close to being statistically significant (effect of strength in 
meta-regression p = 0.055). 
The meta-analysis of balance outcomes included six studies and found a small to moderate effect of exercise on balance 
(standardised difference in means 0.43, 95% CI 0.25 to 0.60, p <0.001, random effects meta-analysis, I2 = 0%). The meta-
analysis of endurance outcomes included six studies (eight comparisons as one study had three groups) and found a 
large effect of exercise on endurance (standardised difference in means 0.85, 95% CI 0.61 to 1.09, p <0.001, random 
effects meta-analysis, I2 = 75%). No studies reported effects of physical activity on falls.

conclusions
This review found that muscle strength, balance and endurance can clearly be improved by physical activity in people 
aged 40-65. There were bigger effects on muscle strength from programs which specifically targeted strength. Studies 
have not documented an effect of physical activity in people aged 40-65 on short- or longer-term falls. 
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Impact of osteoarthritis on quality of life and self-rated health in europe: results from the 
ePoSa study

NM van Schoor, GMEE Peeters, LA Schaap, EM Dennison, A Otero, S Maggi, Th Nikolaus, P Lips, DJH Deeg

topic: osteoarthritis

aims
Osteoarthritis (OA) has been associated with decreased quality of life and self-rated health. Most studies have been 
carried out in specific populations. It is not clear whether cross-country differences exist. The objectives of this study 
are: (1) To examine quality of life and self-rated health in persons having OA in the general population; (2) To examine 
whether country is an effect modifier in the association between OA and quality of life / self-rated health. 

methods
Data of the European Project on OSteoArthritis (EPOSA) were used. Datasets from four population-based cohort studies 
from Italy, Spain, The Netherlands and the United Kingdom were harmonized. The presence or absence of non-specific 
clinical OA (n=7551) was assessed by self-report in Italy and the United Kingdom, by medical records in Spain, and by 
a general practitioner questionnaire in The Netherlands. Quality of life was assessed by the index score of the EQ-5D 
(n=2057 in samples having information about clinical OA), the physical component score (PCS, n=1583) and mental 
component score (MCS, n=1583) of the SF-12. Self-rated health was assessed by the following question “How is your 
health in general?” (n=5778). The association between OA and quality of life was analyzed using ANCOVA analyses; the 
association between OA and self-rated health was analyzed using multinomial regression analyses. In the univariable 
model, it was examined whether country was an effect modifier. All analyses were adjusted for age, sex and number of 
chronic diseases. Because all persons in the United Kingdom were aged 72 years or younger, European weights were 
calculated for two different age groups, and the analyses were stratified according to age (65-74 yrs, 75-103 yrs).

Results
In total, 3288 persons had clinical non-specific OA (56.9%). Country was an effect modifier in the associations between 
OA, PCS, the index score of the EQ-5D and self-rated health, respectively, in persons aged 65-75 years. Persons having 
OA had lower scores on the PCS and index score of the EQ-5D in The Netherlands, but not in the United Kingdom. No 
association between OA and the MCS was observed in the youngest age group (pooled data of The Netherlands and 
The United Kingdom) or the oldest age group (The Netherlands). In addition, OA had a statistically significant negative 
impact on self-rated health in persons aged 65-74 years from Italy, and in persons aged 75-103 years from the total 
population. 

conclusions
OA has a negative impact on the index score of the EQ-5D, the physical aspect of quality of life, and self-perceived health, 
but in the youngest-old this association differs across countries. OA does not influence the mental aspect of quality of 
life.

16.30 hRS PleNaRy SeSSIoN
 DeveloPmeNt aND evalUatIoN oF tReatmeNtS

optimising the efficacy of (exercise) therapy

Prof. dr. Lieven Danneels

A didactical model of the clinical reasoning process used by physical therapists is proposed to assist researchers and 
clinicians  in conceptualizing the organization of knowledge and to optimize the efficacy of (exercise) therapy. A structure 
is put forward in the form of a ‘planetary model’. 

Although all “planets” will not necessarily be appropriate for all clinicians in all clinical settings, physical therapists 
are strongly encouraged to consider the reasoning behind their inquiries, tests and management interventions, e.g. 
exercises. This form of personal reflection and assessment should lead to more effective management for each patient, a 
more rapid acquisition of expertise for the physical therapist and more uniform conclusions about the value of (exercise) 
therapy. 

As a consequence to the analysis of many factors considered throughout the history taking and clinical examination 
(patient-therapist interaction), management decisions should be multifaceted. An individual and goal-oriented 
therapeutic plan can be draw up based on: 1) determination of the structural impairment, movement dysfunction, 
functional limitations and restriction in activity and participation 2) control of relevant psychosocial factors and coping 
strategies 3)analysis of pain- and tissue mechanisms 4) mapping of the contra-indications to (exercise) therapy. The main 
aim should be directed to the restrictions in activity and participation. The ‘subaims’ should consider the impairments, 
the actuality and the psychosocial factors. The choice and modalities of therapy should be in line with the corresponding 
stage of the normal tissue healing process. The aims and therapy should be adapted in function of the prognosis. 

A didactical approach of clinical reasoning in musculoskeletal therapy: the planetary model (Danneels et al 2010)
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behavioral approaches: What works for whom and why? 

Johan W.S. Vlaeyen

Pain is a biologically relevant signal of bodily threat that urges the organism to protect him/herself. These defensive 
responses include increased attention to the sources of threat, and various safety-seeking behaviors including avoidance 
and escape. In order to facilitate early and effective protection against bodily threat, previously neutral stimuli that 
that somehow are causal related to the threat of pain can receive the propensity to elicit similar defensive responses 
as well. For example, a previously benign movement that was followed by severe shooting pain will now be avoided. 
Chronic disability may develop when the individual subsequently overgeneralizes the ‘movement - threat’ knowledge 
and starts to avoid various movements and activities, despite medical reassurance about rather innocent causes and 
the transient character of the pain. Likewise, mildly painful or other interoceptive stimuli will be attended to by virtue 
of their likelihood predict severe pain and bodily threat, at the cost of daily cognitive tasks . How can this process be 
reversed? Can distraction from pain, rather than selectively attending to pain, reduce the need for the recruitment 
of defense responsiveness? Despite of what one would intuitively expect, distraction is not the treatment of choice. 
On the contrary, recent evidence reveals that exposure to those stimuli possibly signaling bodily threat is much more 
powerful in restoring function in chronic pain patients. Through exposure, patients are given the opportunity to correct 
overestimations of the threat signaling value of the previously avoided, conditioned stimuli. In this presentation, the 
mechanisms underlying exposure treatments and its effectiveness will be reviewed.
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PRImary care mUSculoskeletal Research congress

08.00 hrs Registration
 
09.00 hrs Plenary session: From basics to rehabilitation
 Chairman Dr. Pierre Côté

  Evidence for the genetic origin of musculoskeletal disorders, and possible application of this new 
knowledge in prevention and treatment • Prof. Blair Smith

 
 From movement science to clinical practice • Prof. Filip Staes

10.00 hrs Workshops
  Iv how to design and interpret cost-effectiveness studies in the field of musculoskeletal disorders 

in primary care? • Dr. Antti Malmivaara & prof.dr. Maurits van Tulder
 Room: van Beuningen zaal
 
  v towards designing a clinical trail to harness the non-specific effects of primary care 

interventions to improve outcomes for non-specific low back pain • Majid Artus
 Room: Hudig zaal

  Factors that promote the effectiveness of self-management courses for chronic musculoskeletal 
 • dr. Dawn Carne
 Room: Schadee zaal

 oral presentation session: Shoulder pain
 Room: Willem Burgerzaal

 -  Subacromial complaints in physiotherapy and general practice • Margit Kooijman
 -  Accuracy of diagnostic ultrasound in patients with suspected subacromial disorders: a systematic 

review and meta-analysis • Ramon Ottenheijm
 -  Effects of supervised physical therapy with early activation of the rotator cuff versus standardized 

home exercises in patients after arthroscopic subacromial decompression • Theresa Holmgren 
 -  Current evidence for the effectiveness of interventions to treat the subacromial impingement 

syndrome. Part III: Electro Shock-Wave Therap • Bionka Huisstede
 -  Corticosteroid injection or acupuncture combined with standardized home-exercises for patients with 

subacromial pain? • Kajsa Johansson

11.30 hrs Plenary session: the real world
 Chairman Prof. Elaine Hay
 
 Fall prevention in the elderly: What works in primary care? • Dr. Arianne Verhagen
 
  Optimising non-specific effects of treatment in patients with musculoskeletal disorders • Dr. Dan Cherkin

12.30 hrs Closing speech • Prof.dr. Bart Koes
12.45 hrs Lunch and farewell
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9.00 hrs • plenary session: From basics To rehabiliTaTion

genetics research, pain and musculoskeletal disease.

Blair H. Smith MD MEd FRCGP FRCP Edin
Professor of Primary Care Medicine, University of Aberdeen, Scotland

Until recently, genetic medicine and genetic research focused on relatively rare conditions with simple Mendelian 
inheritance. This told us a lot about these diseases and about genetic inheritance, but was of marginal relevance to 
primary care medicine. More recently, genes associated with more complex conditions, such as breast cancer, have been 
identified. But the revolution caused by the mapping of the human genome, along with rapidly advancing laboratory 
and statistical techniques, allows the discovery of genes associated with many complex, multi-factorial primary care 
conditions, including musculoskeletal diseases. As well improving our understanding of the aetiology of these diseases, 
this has the potential to inform diagnosis and prevention, target existing treatments, and develop new treatments. The 
genetics of musculoskeletal diseases are the genetics of specific conditions, of pain and of more general disorders. The 
task is to identify the relative contribution of these factors. There is growing evidence of the heritability of pain and of 
some conditions such as chronic low back pain (CLBP), though this is conflicting. There is also a growing number of 
genes known to be relevant to pain pathways, in mice (>280) and in humans (>30). There are specific genetic variants 
known to increase the risk of CLBP, osteoarthritis and other conditions, as well as some that influence responses to drug 
treatments. To date however, most of the clinical relevance of the research in this field is potential rather than actual. 
There is more work to be done on translating the existing knowledge for human medicine, but meanwhile the basic 
science continues to advance rapidly.

From movement science to clinical practice

Filip Staes, PhD, PT

Research Centre for musculoskeletal rehabilitation, Department of Rehabilitation Sciences, Katholieke Universiteit 
Leuven

Movement science is the study of all aspects of human movement. Movement science research includes many methods 
reflecting the broad spectrum of the research domain. A multidisciplinary approach is needed when researchers want 
to study human behavior. In this lecture, the focus will be on some research methodology that has been applied within 
the domain of musculoskeletal medicine/rehabilitation.

In clinical practice, medical doctors/therapists have to generate hypotheses and make syntheses through their clinical 
reasoning process not only on the basis of their own observations, but also on the basis of beliefs and feelings of the 
patients. Because of the multi-factorial nature of musculoskeletal disorders, one could ask if or to what extent movement 
science can contribute to clinical practice. This lecture will try to discuss possibilities, limitations and opportunities of 
movement science research and how outcomes might be incorporated within clinical practice. 
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WoRkShoPS

how to design and interpret cost-effectiveness studies in the field of musculoskeletal 
disorders in primary care?

Dr. Antti Malmivaara & prof.dr. Maurits van Tulder

Workshop Iv
Economic evaluations are becoming increasingly important. Especially policy makers would like to know if new 
interventions are cost-effective compared with usual care. Decisions about reimbursement of new interventions 
nowadays often include cost-effectiveness information. Economic evaluations conducted alongside randomized 
controlled trials offer most reliable data. However, generalizability of this evidence into different settings can be 
challenging. The focus of this workshop is on the basic principles of designing and interpreting cost-effectiveness 
studies.
 
The workshop will consist of a short introduction on economic evaluation and an interactive session in which participants 
(either alone or in small groups) will design a cost-effectiveness study. Participants will learn how to identify, measure and 
value relevant costs and effects. Also, the interpretation of economic evaluation data will be presented and discussed, 
especially cost-effectiveness ratios, cost-effectiveness planes and acceptability curves, net benefits and QALYs. This part 
will also consist of a short introduction and an exercise.

towards designing a clinical trial to harness the non-specific effects of primary care 
interventions to improve outcomes for non-specific low back pain.
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topic: low back pain and sciatica

background
In a workshop we conducted at the Low Back Pain Forum X in Boston in 2009, a consensus was sought on the most 
important non-specific factors that influence response to treatments for non-specific low back pain (NSLBP). More than 
20 Forum members participated in the workshop.

Out of 29 non-specific factors identified by participants in a semi-Delphi process, a consensus was arrived at that the 
three most important and most modifiable factors were practitioner-patient interaction, patients beliefs regarding back 
pain and patients expectations of treatment and outcome. 

Non-specific factors have long been recognised as important. Attempts to neutralise their influence on patients’ response 
to treatments represent the gold standards expected in robustly conducted RCTs. This is accepted when the purpose 
of a trial is to examine the specific effect of a particular treatment. In clinical practice, however, these factors play an 
important role in how well patients respond to treatments. It is also increasingly realised that their influence on response 
to treatments is large and might even be larger than specific treatment effects. 

Assessing the size of non-specific effects would help us assess the specific effects of treatment better. Furthermore, if the 
non-specific effects could be captured, then they could be utilised to maximise patients’ response to treatment. 

We will focus in this workshop on the non-specific factor of practitioner-patient interaction (PPI). This was identified as 
the most important factor in primary care interventions for back pain and was agreed to represent other factors related 
to the patient, practitioner and setting. 

aims and objectives
Our aim is to design a clinical trial to optimise the influence of PPI on response to primary care treatments for non-
specific back pain. 
Specifically, the objective of the workshop is to address the following issues:
How do we measure the effect(s) of PPI on response to treatment?
What trial design to use to enhance the effects of PPI? 

methods
Structure of the workshop. In a survey distributed to workshop participants before the conference, the following topics 
will be addressed:
• What are the components of ‘practitioner-patient interaction’ (PPI)?
• Is there a gold standard model for PPI?
• What factor(s) influence PPI?
• What are the possible effects of PPI on patient’s response to treatment?
• Is the effect of PPI on response to treatment generic, i.e. fixed regardless of the treatment used?
• Dose the effect of PPI on response to treatment vary depending on the treatment used?

Literature material will be provided to workshop participants on the following:
The meaning of ‘practitioner-patient interaction’
Examples of trial designs to harness the non-specific effects of treatments.
The workshop would involve small-group discussions of tasks to achieve the set objectives. 
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Task one: outcome measure
1. How to measure the effect(s) of PPI in a clinical trial?

Task two: trial design
1. What is the treatment that would be used to demonstrate the effects of PPI in this trial design?
2. How would randomisation be used in this trial design?
3. How would patient blinding be used in this trial design?

outcomes and conclusions.

Factors that promote the effectiveness of  self-management courses for chronic 
musculoskeletal pain 

Pincus T (presenter & chair); Carnes D (presenter); Homer KE (presenter); Miles CL; Taylor SJC; Underwood M

background 
There are a large number of self-management interventions for people experiencing chronic musculoskeletal pain, but 
factors that promote course effectiveness have not yet been established.  We will present findings from three empirical 
studies, followed by an interactive session discussing the implications of the findings for the design of future trials and 
interventions. 

Presentations
Objective and methodology: We focused on three research questions: 
Which components of self-management interventions are associated with best outcome (a systematic review)?
Which factors do patients perceive as contributing to positive outcomes (a qualitative study interviewing 16 patients)?
Which baseline factors interact with treatment to modify outcome (a systematic review of a subset of the RCTs that 
report sub-group analysis)?

Findings
The synthesis of the findings suggests that the number of components or duration (more or less than 8 weeks) of 
interventions did not influence effectiveness, but courses with a psychological component and delivered in groups by 
a healthcare professionals appeared to work well. Social networking is a crucial element of self management, and those 
with a better psychological disposition to use the training offered in terms of their initial self efficacy, or increased self-
efficacy during the course had more positive outcomes.

Discussion
Our analysis provided useful indications for course design. We suggest that courses are: short, flexible, allow time for 
socialising and trying out new activities, group delivered and run by both health care professionals and lay people. 
Cognitive approaches and non exercise based activity are favoured. Research is needed to optimize interventions 
for specific sub-groups, and target process mechanisms such as increasing self-efficacy and decreasing catastrophic 
thinking.
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10.00 hrs • oral presenTaTion session: shoulder pain

Subacromial complaints in physiotherapy and general practice 

Margit Kooijman MSc PT, Cindy Veenhof PhD PT

topic : Regional pain syndromes (shoulder pain)

aim
Shoulder complaints are common in the daily practice of a general practitioner (GP) and physiotherapist. They often 
have a recurrent and lengthy clinical course; after six months, 50% of the patients have recovered. About 80% of all these 
shoulder complaints concern subacromial complaints. The aim of this study is to describe the patient population and 
the process of care in patients with subacromial complaints both in the physiotherapy and in general practice.

methods
Observational study using data from the National Information Service for Allied Health Care (LiPZ) and the Netherlands 
Information Network of General Practice (LINH). LiPZ is a registration network of physiotherapy practices that continuously 
collects healthcare-related information on characteristics of the patients, referral, health problem and treatment 
plan. For LINH, GPs record data on all patient contacts, including diagnoses, referrals and prescriptions. From these 
two databases, all patients with shoulder syndromes including subacromial complaints (International Classification of 
Primary Care (ICPC): L92) were selected that visited the GP in 2008 (n = 4227), or the physiotherapist between 2003 and 
2009 (n = 2015).

Results 
In general practice, 43% of the patients with subacromial complaints were male and the mean age was 54 years. On 
average, patients with subacromial complaints visited their general practitioner (GP) 1.5 times a year. In 63% of the 
patients the general practitioner (GP) prescribed medicines, mostly anti-inflammatory drugs. 27% of all patients with 
subacromial complaints received a cyriax injection, this is an injection with corticosteroids and sometimes a local 
anaesthetic. Almost 8% of the patients were referred for physiotherapy and about 5% to an orthopaedist.
In the average physiotherapy practice almost 76% of the patients with subacromial complaints were referred by a GP, 
13% by a medical specialist and 11% came via direct access. Similar to the patients with subacromial complaints in 
general practice, 42% was male and the mean age was 55 years. Nearly half of the patients had a lower education. More 
than half of the patients visited the physiotherapist within three months since the complaints began and 22% had 
experienced these complaints before. About one quarter of all patients that were referred for subacromial complaints 
had a chronic indication. 
Physiotherapists treated patients with subacromial complaints ten times (median) in just over eight weeks. At the 
beginning of the treatment episode, in the registration network physiotherapists can state one treatment goal on the 
level of body functions and one on the level of mobility related activities. In 44%, improving the use of the arm and hand 
was chosen while in 36% of the patients no treatment goal was chosen on the level of activities. Regarding body functions, 
no treatment goal was chosen in 30% of the patients. Most frequently, physiotherapists focussed  their treatment on 
mobility (41%) and pain (11%). To realise these treatment goals, functions and skills were trained (in 69% and 22% of the 
patients respectively). Also manual manipulation (45%) and massage (39%) were regularly used interventions. At the 
end of the treatment, according to the physiotherapists the treatment goals were accomplished in 59% of all patients.

conclusion
In comparison with the total population of patients that visit a physiotherapist, patients with subacromial complaints 
are older and more often have a chronic indication. In addition, they wait longer before they access a physiotherapist, 
however, it less often concerns a recurrent complaint. Within this group of patients, direct access is less popular. During 
the treatment of patients with subacromial complaints, more attention is paid to mobility and consequently, manual 
manipulation is a commonly used intervention. They receive more treatment sessions and their treatment takes longer 
than in patients with other complaints. At the end of the treatment, the treatment goals are obtained less often in 
patients with subacromial complaints than in the general population. It seems worthwhile to further explore these 
results. Together with a more specific differential diagnosis based on presence or absence of limited range of motion 
and information on prognostic factors, it provides leads to improve the treatment of subacromial complaints.

accuracy of diagnostic ultrasound in patients with suspected subacromial disorders:  
a systematic review and meta-analysis

Ramon P.G. Ottenheijm; Mariette J. Jansen; J. Bart Staal; Ann van den Bruel; René E. Weijers; Rob A. de Bie; Geert-Jan Dinant.

aims
Diagnostic work-up in patients with shoulder complaints is complex. In order to achieve more appropriate treatment 
decisions, ultrasound imaging can be useful to diagnose subacromial disorders, however, its value is unclear. The aim of 
this study was to determine the diagnostic accuracy of ultrasound for detecting subacromial disorders. 

methods
We searched Pubmed and EMBASE from 2001 up to October 2008, and the reference list of the only available systematic 
review. Two reviewers independently selected the articles evaluating the accuracy of ultrasound for detecting 
subacromial disorders, and extracted data on study characteristics, quality and results to construct 2x2 tables. Pooled 
sensitivity, specificity and LRs were produced per disorder, and hierarchical summary receiver operating characteristics 
curves were obtained.

Results and conclusion
The results and conclusions will be presented.
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effects of supervised physical therapy with early activation of the rotator cuff versus 
standardized home exercises in patients after arthroscopic subacromial decompression

Theresa Holmgren, RPT, PhD student, Department of Medical and Health Sciences, Division of Physiotherapy, Linköping 
UniversityIrene Sjöberg, Physiotherapist, RPT, MSc, Samrehab, Oskarshamn
Birgitta Öberg, Professor, Department of Medical and Health Sciences, Division of Physiotherapy, Linköping University.
Kajsa Johansson, RPT, PhD, Department of Medical and Health Sciences, Division of Physiotherapy, Linköping University

topic: Shoulder pain

aims
Patients with subacromial impingement syndrome (SIS) are commonly seen in primary care. When conservative 
treatment fails arthroscopic subacromial decrompression (ASD) is the standard surgical technique for patients with SIS. 
There is no consensus regarding post surgical rehabilitation among these patients. The aim of this study was hereby to 
evaluate and compare the efficacy of two different post surgical rehabilitation strategies: supervised physical therapy 
with early rotator cuff activation (PT-group) or standardized home exercises (H-group) in a randomized clinical trial. 

methods
Thirty six patients, 19 men and 17 women, mean age 53 years old who underwent ASD were included in the study. The 
patients were randomized either to supervised physical therapy or standardized home exercises during 12 weeks. To 
evaluate the primary outcome, shoulder function and pain, the Constant-Murley score (CM-score) and the Disabilities 
of the Arm, Shoulder, and Hand score (DASH-score) was used. The patients also reported their perceived pain intensity 
at rest, during arm activity and at night using a visual analogue scale (VAS).  As secondary outcome, self reported health 
related quality of life (HRQL) was evaluated with the EQ-5D. All primary and secondary outcomes were evaluated by an 
independent physical therapist before surgery (baseline) and repeated one week after surgery as well as one, two, three 
and six month after surgery.

Results
Both groups improved in the CM-score (p<.001), and there was a significant difference between the two groups in favor 
of the PT-group (p<.01). In the DASH-score both groups improved (p<.001) but the PT-group improved significantly more 
than the H-group (p<.02). Both groups rated significantly decreased pain during rest (p<.005), arm activity (p<.005) and 
night (p<.05) analysed over time but there was no significant difference between the two groups. In HRQL both groups 
improved significantly (p<.0001) and there was no difference between the groups.

conclusion
The current study indicates that the PT supervised rehabilitation with early rotator cuff activation is superior to 
standardized home exercises regarding shoulder function and pain in patients after ASD. Since this progressive 
rehabilitation with early activation of the rotator cuff was well tolerated it could be safely implemented in primary care 
for patients after ASD. 

current evidence for the effectiveness of interventions to treat the subacromial 
impingement syndrome. Part III: electro Shock-Wave therapy

Bionka MA Huisstede PhD; Lukas Gebremariam MD; Renske van der Sande MD; Elaine M Hay FRCP MD; Bart W Koes PhD.

topic: treatment of musculoskeletal problems

aims 
Shoulder impingement syndrome (SIS) is the most frequently reported specific diagnosis in patients with CANS 
(Complaints of the Arm, Neck and/or Shoulder not caused by acute trauma or systemic disease. To treat SIS various 
conservative and surgical treatment options have been proposed . In the last 20 years extracorporeal shock-wave therapy 
(ESWT) has been used to treat soft tissue pain in the vicinity of bone structures. ESWT is currently applied in treatment 
of chronic enthesiopathies such as lateral epicondylitis, plantar heel spur, and calcifying tendinitis of the shoulder. The 
theoretical benefits are the stimulation of tissue healing and the breakdown of calcification. Some patients with SIS have 
calcific tendinitis, a reactive calcification that affects one of the rotator cuff tendons, which leads to the characteristic 
impingement symptoms. For these patients, ESWT is supposed to be successful. Moreover, ESWT may play a role in the 
management of non-calcific SIS, especially in those who have had repeated non-surgical treatment failures. The purpose 
of this study is to assess the level of evidence for the effectiveness of ESWT for calcific and non-calcific SIS. 

methods 
The Cochrane Library, PubMed, Embase, Pedro, and Cinahl were searched for relevant systematic reviews and RCTs. Two 
reviewers independently selected relevant studies, assessed the methodological quality and extracted data. A best-
evidence syntheses was used to summarize the results.

Results 
We included 16 RCTs (11 and 5 trials on calcific and non-calcific rotator cuff tendinitis, respectively). For calcific rotator 
cuff tendinitis, strong evidence was found for effectiveness in favour of high ESWT versus low ESWT in short-term. 
Moderate evidence was found in favour of high ESWT versus placebo in short-, mid- and long-term, and versus low 
ESWT in the mid- and long-term. Moreover, high ESWT was more effective (moderate evidence) with focus on calcific 
deposit versus focus on tuberculum major in the short- and long-term. RSWT was more effective (moderate evidence) 
than placebo in the mid-term. 
For non-calcific rotator cuff tendinitis, only limited evidence was found in favour of medium ESWT plus kinesitherapy 
versus kinesitherapy alone or versus controls in the short-term. No evidence in favour of low, mid or high ESWT versus 
placebo, each other, or other treatments was found. 

conclusion 
This review shows that only high ESWT is effective for treating calcific rotator cuff tendinitis. No evidence was found for 
the effectiveness of ESWT for treating non-calcific rotator cuff tendinitis.
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corticosteroid injection or acupuncture combined with standardized home-exercises 
for patients with subacromial pain?

Kajsa Johansson 1; Anna Bergström 2; Karin Schröder 2; Mats Foldevi 3

1 PT, PhD, Department of Medical and Health Sciences, Div. of Physiotherapy, Linköping University, Sweden.
2 PT, MSc, Rehab Support, Linköping, Sweden.
3  MD, PhD, Department of Medical and Health Sciences, Div. of Community Medicine, Primary Care, Linköping University, 

Sweden.

topic 13: treatment of musculoskeletal Disorders

aim
To compare subacromial corticosteroids injected by a GP versus a physiotherapy intervention, acupuncture combined 
with a standardized home-exercise program.

background
Patients with subacromial impingement syndrome (SIS) commonly attends primary care. The usual treatment by 
general practitioners (GPs) is a subacromial corticosteroid injection. Earlier studies presented a diversity of results, but 
a Cochrane review supported short-term efficacy. The physiotherapists often choose acupuncture combined with a 
variety of exercises which have been reported as probably efficacious.

methods
Observer blind, randomised clinical trial in a primary care setting.
Patients diagnosed with SIS were randomized to either the GP for a single corticosteroid injection or to the physiotherapist 
for ten treatments of acupuncture combined with a standardized two-step home-exercise program. The primary 
outcome was pain and shoulder function (Adolfsson-Lysholm shoulder assessment score). Secondary outcomes were 
health related quality of life (EuroQol 5D self report questionnaire) and the patients’ global assessment of change. All 
assessed at baseline, 6 weeks and after 3, 6 and 12 months. The Hospital Anxiety and Depression scale was used to 
monitor mental distress among included patients.

Results
Totally 117 patient were included and randomized. Eighty-nine were adherent to the study protocol throughout the 
study. There was no significant differences in-between treatments regarding pain, shoulder function and health related 
quality of life, however both treatment-groups improved during the follow-up (p<.001). In global assessment of change 
after 6 months 71% in the acupuncture group rated that they were completely recovered or had a large improvement 
compared to 49% in the corticosteroid group (p<.05). At 12 months these figures had increased further, but with no 
significant difference in-between treatments.

conclusion
Both treatments significantly decreased pain and improved shoulder function and can be recommended in primary 
care as treatment for patients with SIS. The choice of treatment would rather be influenced by the accessibility and the 
individual patients’ preference.

11.30 hrs • plenary session: The real world

Fall prevention in the elderly; what works in primary care?

Arianne P Verhagen; Inge Logghe Dept General Practice, Erasmus MC, Rotterdam

Falls are common with about 30% of community dwelling elderly falling at least once each year. Of these falls about 5% 
result in serious injuries such as fractures.
Overall, a wide range of risk factors is found in prospective epidemiological studies wherein often evaluated a single 
factor and its association with falls. Most frequently found independent risk factors associated with increased fall risk 
are fall history, (older)age, (female)gender, living alone, disability, use of a walking aid, co-morbidity, fear of falling, 
medication use, muscle weakness and balance impairments. 
Mostly, fall prevention programs focus on elderly with high fall risk and target on specific risk factors e.g. balance 
impairments or medication use. Various interventions to reduce the risk of falling exist of which the most promising 
are exercises challenging balance. Guidelines for the prevention of falls recommend multifactorial fall risk assessment 
followed by direct interventions tailored to the individual fall risk factors and appropriate exercises. 
Because of the multifactorial nature of falls and for reasons of (cost)effectiveness more recently research focuses on 
developing screening tools to identify elderly with a high fall risk. Some of these screening tools are developed using 
multivariate models resulting in prediction models. However, most models are not applicable in primary care settings 
yet, because special equipment or trained personnel is needed to test an item. One of the promising prediction models 
includes three simple factors: fall history, use of walking aid and fear of falling.
Fall prevention programs are often focussing on elderly with high fall risk and are targeted on specific risk factors e.g. 
balance impairments or medication use. Interventions to reduce the risk of falling are various. The most promising fall 
preventive interventions are various forms of exercises. 
The presentation will focus on the validity of these screening tools for identifying elderly with a high risk of falling and 
the effectiveness of various treatment strategies for preventing falls. 
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optimising non-specific effects of treatment in patients with musculoskeletal disorders

Dan Cherkin

Despite thousands of clinical trials evaluating the effectiveness of various treatments for common musculoskeletal 
disorders, few, if any, have been found highly effective.  Furthermore, some treatments that have been found more 
effective than standard care have been found no better than sham or placebo comparison treatments.  These findings 
suggest that a major portion of the total effectiveness observed for specific treatments for musculoskeletal disorders 
are attributable to non-specific effects.  It appears that the conventional view that it is the specific effects of treatments 
that are responsible for their effectiveness is, at best, incomplete.  A major implication of the increasing evidence 
for the importance of non-specific effects in the “healing” process, is that outcomes of care for many conditions may 
be influenced by the context of in which treatments are provided as well as by the specific active ingredients of the 
treatments.   This new perspective suggests that clinicians who treat musculoskeletal disorders have a greater capacity 
to help their patients if they optimize the non-specific effects of their care in the course of providing the specific 
treatments they normally employ.  This presentation will discuss the evidence for the importance of non-specific effects 
on treatment outcomes for musculoskeletal disorders and ways in which clinicians might be able to optimize them for 
the benefit of their patients.
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